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INTRODUCTION

Section 304(a) (l) of the Clean Water Act, 33 U.S.C. § 1314(a)(1), directs the Administrator of
the EPA to publish water qlity criteria that accurately refleog the latest scientific knowledge
on the kind and extent of all identifiable effects on health and welfare that might be expected
from the presence of pollutants in any body of water. In support of this missid&R &

updating water quality criteria to protect aquatic life from the potential effects of aluminum in
freshwater environment$he 2018 aluminum criteriadocument provides a scientigwaluation

of ecological effects and is not a regulatibhe recommendelimit on thelevel of aluminum in
freshwatetthat will still be protective of aquatic lifdepends on a site's water quality parameters.
Studies have shown that three water chemistry parameters, pH, dissolved organic carbon (DOC),
andtotal hardnessinfluencethe toxicity of aluminum by affecting the bioavailability of

aluminum in the water to aquatic species. Unlike the fixed criteria valulbsHPA's 1988

criteria document, the018updated criteria use a Multiple Linear Regression RYImodel to
normalize theoxicity data The criteria ar¢hengenerated though a criteria calculator following
the 1985 Guidelines calculation procedurased on site pH, DOC, atmtal hardnessevels

This allows users to develop aluminum criteriaffesh waters that appropriately reflémtal
waterchemistryparameters.

The EPA submitted it®raft Aquatic Life Ambient Water Quality Criterfar Aluminumi 2017

for public comment oduly 28, 2017The request for scientific views on the draft wasn for

90 dayq60 days plus 80-dayextension)As of October 26, 201 fpur hundred and twenty

comments fronsixty-ninecommengrswere received (note: one entry was repeafBiB EPA

considered scientific views from the public on this draft docuragntell as any new data or
information received. This report cotheuments t
2017draft aluminum criteri@ocument

The following tables divide the comments into common topics for ease of the reader (e.qg.,

chronic oxicity datag Aluminum Criteria Calculator, mussel toxicity da¢dc.). Comments are
summarizedantheEPAG6s responses to t he TheERACOmpletee 0 mme n't
the2018Final Aquatic Life Ambient Water Quality Criterfar Aluminumconsidering these

commentsand noted in the table where the document was edited, when applicable



TOPIC 1: Commentsregarding acute toxicity data

Comment Revision Location in
Number Public Comment on Topic 1:Regarding acute toxicity data EPA Response 2018Aluminum
(Organization) Criteria Document
EPA-HQ-OW Use of C. dubia and Daphnia magna data from European The LG, of 2007.7ug/L was not included because of a po¢ No edits.
201702600073 | Aluminium Association 2009 concentratiorresponse relationship displayed in the raw d

(Curt Wells, Director

of Regulatory Affairs,

The Aluminum

The 2009 data from the European Aluminium Association incly
a series of acut€. dubiatests under varying pH, hardness, and
DOC conditions, as well several tests testing the effects of test

sothe datavas deemed unacceptable for use.

Association)
solution aging on aluminum toxicity.
1 As partof this series of pH, hardness, and DOC

manipulation tests, the results for the pH 6, 120 mg/L

hardness, 0 mg/L DOC test conditions were not includ

in Appendix A. The LC50

and should be included in the acute dataset unless

sufficient reasons are provided.
EPAHQ-OW Use of Ceriodaphnia dubia data from ENSR 1992d Thank you for your commenthe results from thhighest Appendix A
2017#02600073 ENSR 1992d tested the toxicity of aluminum to C. dubia under| hardness testsom ENSR (19929 were includedn thefinal

(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

different hardness conditions, 26, 46, 96, and 194 mg/L; all fou
results were deemextceptable for criteria derivation.

f

The results from the highest hardness tests were not
included in the SMAV der
definitive value isvailable,or value is considered an
outlierd (f oot nThistestresultedin
anLC50 of >99,600 e€g/L. A
than any other test, it empirically demonstrates the
relative insensitivity o€. dubiaunder high pH and
hardness conditions and high aluminum loadings,
conditions which are not well represented by akiger
acceptable data.

Other acute studies, such as from the European
Aluminium Association, under comparable high pH an
hardness conditions similarly did not demonstrate
toxicity. However, the highest aluminum concentration
those tests were far loweompared to the ENSR study
and so the resulting LC5
pH 7.88, 120 mg/L hardness, and 0.5 mg/L DOC) carr
over into the SMAV calculation may overestimate the
toxicity under these conditions.

It would be helpful for EPA torpvide further discussion
on how unbounded tests were deemed acceptable for
inclusion in the criteria calculation, per the decision rul

SMAV calculation forCeriodaphnia dubiaas described in
the final 2018 criteria document on page 44.

Regarding the use of unbounded toxicity valuss, af
"greater than" values follosthe "decision rule’as described
in the final aluminum criteridocumen{Section 3.1)as
foll ows: fAgreater thano (3
(<) high chronic values were not used in the calculation of
SMCV; but fAless thano (<)
t h a n ogh ¢hropic valiles were included in the SMCV.
This approach was also followed for acute SMAV
calculationsThe methodology is based on the finding that
Afgreater thando values for
and Al ess thano v alighmagnitdde r
do not generally add significant information to the toxicity
analysisIn the2018 Final Aluminum Criteria document in
Section 3.1All Species Mean Acute ValuSIMAV)
calculations were revaluated to verify that they adhere to
the decisiorrule. This approach to these of "greater than"
valueswas initially describedh the 2013 Aquatic Life
Ambient Water Quality Criteria for Ammonia Freshwater
and has continued to be applied in subsequent criteria
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Comment
Number
(Organization)

Public Comment on Topic 1:Regarding acute toxicity data

EPA Response

Revision Location in
2018Aluminum
Criteria Document

in Section 3.1.1, and how studies were determined to
outliers. For the ENSR study, it appears the unbounde
result cecision rule would not apply because this is a
66greater thandé high acu
8.1 test data would fAadd
no toxicity was observed with very high loadings. EPA
should provide clarification on wheth#ris decision rule
does or does not apply to the lower unbounded LC50s5
under similar test condi
9 This represents a larger issue with fedubiaacute
dataset, where in 23 of the 52 acceptable test results
(44%) for the SMAYV calcation, an LC50 could not be
calculated. This may be problematic because using th
Aluminum Criteria Calculator V.1.0 spreadsheet, unde
most water quality condition§eriodaphniaare one of
the four most acutely sensitive genera. However, the t
concentations used to test the sensitivity@fdubiawere
insufficient to elicit toxicity in nearly half of the tests,
likely overestimating the sensitivity of this species.

EPAHQ-OW
201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

Review of the Acute Studies Incorporated into the Draft Criterig

GEI reviewed the acute toxicity studies that were deemed
acceptable by EPA for the purpose of deriving freshwater éxua
life criteria, as presented in Sections 3.1 and Appendix A of the
draft criteria document. Our review included comparison of the
EC/LC50s endpoints reported in draft criteria document with th
found in the original studies, evaluation of whether the
inclusion/exclusion of studies were consistent with the 1985
Guidelines, and review of whether the test conditions for each
study were accurately reported.

Number of studies used

Section 3.1.1 states that the dataset of acceptable acute data
includes 118 toxicity tests encompassing 20 freshwater specie
representing 18 genera. With
spreadsheet included with the criteria document (Aluminum
Criteria Calculator V.1.0), only the results of 94 toxicity tests,
encompassing 19 freshwater species, representing 18 genera
presented. It is understood that some data that were deemed
acceptable were not ultimately included in the Species Mean A
Value (SM\V) calculation for a number of reasons provided in

Sections 3.1 and 5.1 (e.qg., results were considered outliers).

Thankyou for your suggestions. Additional rows were add

to the Aluminum Criteria Calculator so that the "Acute

Dataset" tab will match Appendix A and "Chronic Dataset
tab will match Appendix C. These additional rows were in

fact not used inite SMAV/SMCYV calculatiors sothey were

originally omitted for ease of development of the calculatg

Aluminum Criteria
Calculator "Acute
Dataset" and "Chroni
Dataset" tabs
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Comment
Number
(Organization)

Public Comment on Topic 1:Regarding acute toxicity data

EPA Response

Revision Location in
2018Aluminum
Criteria Document

Furthermore, we noted some differences in toxicity data betwe
Appendix A in the criteria d
(also label@ Appendix A) in the Aluminum Criteria Calculator
V.1.0 spreadsheet. Some of these differences are discussed fl
below; we suggest EPA provide additional justification where
needed to ensure the acceptable toxicity datasets are consiste
and defensild.

EPAHQ-OW
201702600073
(Curt Wells, Director
of Regulatory Affairs,
The Aluminum
Association)

Use of data from Call et al. 1984
Not all available data from the Call et al. study were utilized by
EPA for the acute database, including:

1 The acute database included toxicity results for snail
(Physa sp, stonefly Acroneuria sp), fatheadminnow
(Pimephales promeldsand green sunfish.épomis
cyanellu3. Rainbow trout ©ncorhynchus mykisslata
were included, but were not used for the SMAV deriva
because these were static tests, and-flowugh data
were available from Gundersen dt 4994.

1 However, channel catfistcfalurus punctatusand
yellow perch Perca flavescensiata were not included
with no explanation provided by EPA for their rejection
The criteria document does mention channel catfish as
example of a recreationaliynportant species and data
from this species should be considered for its
acceptability.

The channel catfish and yellow perch test results were no
used because each test employed only two exposure
concentrations (plus a control), and only six fish per
treatmentandthe data are not acceptable for criteria
derivation Thesestudies and themleficiencies aré&entified
in Appendix J

No edits.

EPAHQ-OW

201702600073
(Curt Wells, Director
of Regulatory Affairs,
The Aluminum
Association)

The 2009 studglso included a series of seven acdtanagna
tests with variable pH and DOC.

1 Six of these studies were deemed acceptable, though
two were included in the SMAV calculation. It is
presumed the others were not included because no
toxicity was observednd the highest concentrations
tested were also relatiyv
would qualify as a fbégre
exclusion per Section 3.1.1. If so, further clarification
would be helpful

1 The one LC50 that could be calculatbdt was retained
for SMAV calculation, 79
any of theD. magnaresults we can observe from the
original report. In the original study, two tests, both
tested at pH 8, 165 mg/L hardness, 0 mg/L DOC, had
measurable toxicity, resl t i ng i n LC50s
720.8 g/ L, respectively

presented in Appendix A refers to either of these studi

Use of "greater than" values follewhe "decision ruleas
described in the fial aluminum criteri@ocumen{Section

31yas foll ows: figreater t haeg
Al ess thand (<) high chron
calculation of the SMCV,; I
val ues and a Agr eigvakiesweareh an

included in the SMCVThis approach was also followed for
acute SMAV calculationsThe methodology is based on the
finding that #fAgreater than
magni tude, and fl ess thang
magnitude do not generally add significant information to
toxicity analysis.This approach to these ofunbounded
values was initially described the 2013 Aquatic Life
Ambient Water Quality Criteria for Ammonia Freshwater
and has continued to lagplied in subsequent criteria.

All seven studies reported were evaluated. The missing v

(720.8ug/L) displayed goor concentratiomesponse

relationship, so it was deemed unacceptable for use.

Appendix A
Appendix K
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Comment
Number
(Organization)

Public Comment on Topic 1:Regarding acute toxicity data

EPA Response

Revision Location in
2018Aluminum
Criteria Document

and it is unclear why all seved. magnatests, rather
than just six, were not evaluated for acceptahility
TheD.magnaL C50 of 500 eg/ L t
SMAV derivation should be marked as unbounded (i.e
i>0) in the fAAcute Datas
spreadsheet.

The 795ug/L valueis arecalculated valuef the autho-
reported value of 787 8g/L. This was recalculated becaus
the raw data reported also indicated a less than optimal
concentratiorresponse. Theecalculated value (using TRAR
was usednstead othe author reported vallmcause it is
more appropriatand better fit the empirical data

Thank you for this correction. This was an error drelCsq
of 500 e€g/L that was incl u
Criteria Calculator was correctedlisted as >50qug/L.

EPAHQ-OW

201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

Use of C. dubia data from European Aluminium Association 2(

The 2010 data collected by the European Aluminium Associati
were for the purpose of evaluatingeteffects of buffers and the
presence of phosphate on aluminum toxicity, to aid in method
development for aluminum toxicity exposures. Application of th
results for criteria derivation is not recommended in some cas€
and no acute LC50s were presenitedhe original studies.

f

Phosphate was a confounding factor in two of these
exposures. Phosphate may competitively bind with
aluminum, providing a protective effect against alumin
toxicity to invertebrates. These data should not be
included for criteriaderivation.

The use of synthetic buffers (e.g., HEPES, MES) is
important for stabilizing pH over the exposure duration
For example, this study compared to toxicity of two Al
solutions preadjusted to pH 6, one using the synthetic
buffer of MES (datavere not included in Appendix A of
the criteria document) and the other using HCI (data
were included). In the MEBuffered solution, pH
changed at most by 0.02 SU over the duration, while i
the HCI adjusted solution, pH changed by over 1.0 SU
each ofthe test treatments. Indeed, the results of the H
adjusted solution in Appendix A, the test condition is
listed as 7.08, though the starting pH was <6 in each @
the treatments.

Given this large potential for pH drift in the unbuffered
tests, and its pential effect on aluminum speciation,
these results should not be considered for criteria
derivation. However, it may be helpful to include a
discussion of these patterns elsewhere in the text (e.g

5.1.1) to further emphasize the importance of pH conti

LCses were calculated for many of these studies, and whe
appropriate, included in Appendix A.

Tests conducted with a phosphate buffer were removed g
you suggestedThank you for your commenthe EPA

agreeghat pfhosphate may copetitively bind with aluminum
and hese data should not be included for criteria derivatio

Tests conducted whetiee exposure solution was not
buffered are retained becauke pH drift wasnot well
explained for many of studies. In addition, if only pH
buffered tests are retained, the database for aluminum cri
development would be very limited. Additional text has be
added to the document regarding pH drift during the test
exposure

Section 2.3
Appendix A
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Comment
Number
(Organization)

Public Comment on Topic 1:Regarding acute toxicity data

EPA Response

Revision Location in
2018Aluminum
Criteria Document

in the selection of acceptable toxicity tests with alumin

EPAHQ-OW Use of data from Lamb and Bailey 1981, 1983 The LGy is a greater than value due to the reasonsdstate | No edits.
201702600073 | Acute toxicity tests using the midgaratanytarsus dissimilis These are not reasons for exclusiomea®mmended bthe
(Curt Wells, Director | (Lamb and Bailey 1981,1983) were included, but we recomme| 1985 GuidelinesUse of "greater than" values will follow th¢
of Regulatory Affairs, | that EPA reconsider their inclusion for the reasons indicated | approach described in theecision rule"as describeth the
The Aluminum . . L . .
Association) below. 2018 Final Aluminum Criteria document in Section 8sl
1 The original report stat|follows: fAgreater thano (3
apparent effectso wer e o] (<) highchronic values were notused in the calculation of
including controlswere generally active and they SMCV; but @Al ess thano (<)
exhibited typical mo v e me | t h a( Bigh chronic values were included in the SMCV
f The endpoint measured after 96 hours is not clearly | (U.S. EPA 2013). This approach was also followed for ac
defined in the original study and no statistics are SMAV calculationsThis approach to these ofunbounded
provided to deter mi ne wh| Vvalueswas initially describedh the 2013 Aquatic Life
were statisticallysignificant. We ask EPA to review Ambient Water Quality Criteria fAmmoniain Freshwater
whether these data are acceptable for inclusion for | and has continued to be applied in subsequent criteria.
criteria calculation. The results of study suggest that th
species is relatively insensitive to aluminum, and remg
of this species would not affect the acute cidter
outcome.
EPAHQ-OW Use of smallmouth bass (Micropterus dolomieui) data from Kal Asthe commentepresumed, th#licropterus dolonieuitest | No edits.
201702600073 | and Rabeni 1987 result at pH 7.45 asnot used to calculate the SMAV for th

(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

The results from three exposures at pH 5.05, 6.75, and 7.45,
respectively, were deemed acceptable to be included in Appen
A. Toxicity was only observed in the pH 5.05 test, and only thig
result was used as the basis of the SMAV/GMAYV calonlat
1 Itis presumed that the results from the pH 6.75 and ph
7.45 exposures were not included because they were
unbounded and would qual
acute valued exclusion p
this exclusion would be helpful.
1 Asdiscussed earlier, we believe it is questionable to u
the MLR to normalize data outside the range pH 6 to §
This is because different forms of aluminum dominate
outside this range and the mechanisms of toxicity are
likely to differ as well.
1 Under a mmber of water quality scenarios, smallmouth
bass is one the four most acutely sensitive species, ar
thus the inclusion of the results from this one pH 5.05
study has large effects on the ultimate acute criterion.
1 Given that the acute effects of aluminfomthis species
have not been well characterized at circumneutral pH,

may be questionable to use this one study to predict

species as specified by the "greater than" decision rule
(Section 3.1.1)The test result at pH 6.25 is used in the
SMAV calculation in the final version of the AWQC.

The pH of toxicly test waters for the MLR in the 2018 final
document folPimephales promelasxicity test data ranged
6.0-8.12 for pH.The EPA included some tests beyond thes
pH values for criteria derivation. The criteria calculator cal
be also used to address all waters within a pH range of 5.
10.5. This approach was taken so that the recommended
criteria can be provided for, and wile protective of, a
broader range dfi.S. natural water€Extrapolated criteria
values outside of the empirical pH data tenbedower
valuesand will be more protective of the aquatic environm
in situations where pH plays a critical role in aluminum
toxicity.
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Comment
Number
(Organization)

Public Comment on Topic 1:Regarding acute toxicity data

EPA Response

Revision Location in
2018Aluminum
Criteria Document

toxicity over the full range of pH conditions for which th

criteria would apply.




TOPIC 2: Comments regarding alum (aluminum sulfate) used for pollution control

e Public Commenton Topic 2: Regarding alum (aluminum Reviion [LeeElien it
Number PIC 2. eg 9 EPA Response 2018 Aluminum

o sulfate) used for pollution control o
(Organization) Criteria Document
EPAHQ-OW 4. Exclusion for aluminum additions to address high priority TheE P A 2088 aluminunctriteria providerecommendatiasn | No edits.
201702600027 | Waste Load Allocations for states and authorized tribespimtect aquatic life from

(Jill Bicknell, Chair,
California Stormwater
Quiality Association
(CASQA))

Several NPDES permittees are involvegiiagrams that add alun|
(aluminum sul fate) to receiyv
program designed to achieve compliance with TMDL waste log
allocations for phosphorus. The alum is used to counteract
increased levels of phosphorus, which is ofterctirgrolling
nutrient. Excess phosphorus can increase algae, impair aesthg
and recreation, create odor problems, and promote the formati
of unwanted byproducts during drinking water treatment.
Cyanotoxins also may present a significant risk to aquatic
organisms. The alum effectively sequesters the reactive mobil
phosphorus in the waterways. The following nutrient TMDLs m
potentially consider or are using aluminum compounds to cont
phosphorus.

[TABLE]

In the absence of identifiable adverse éfdmom the addition of
alum, we request that the standards provide an explicit except
to the criteria when a significant beneficial use (e.g., nutrient
control, protection of drinking water) is achieved by the alumin
addition.

EPAHQ-OW

201702600038
(Jennifer Pederson,
Executive Director,
Massachusetts Water
Works Association et
al.)

On March 6, 2017, EPA Region 1 issued a Potable Water
Treatment Facility Generdermit (PWTF GP) for Massachusett
& New Hampshire. This permit stated that discharge limits for
Aluminum would be included in this permit. Many Public Water
Systems use alum (aluminum sulfate) as a coagulant in their
drinking water treatment process ane ¥eel it will be difficult for
them to achieve the current numeric limit while maintaining the
current treatment processes. Many of the receiving waters in N
England, including many high quality, pristine waterways, alrea
have natural background lels of Aluminum that exceed the
current national water quality standard that is used as the basi
for numeric permit limits. The high levels of background Alumif
in waters generally considered to be very clean suggest that th
current standard is grossipaccurate and unnecessarily
overprotective.

For Public Water Systems, coagulant changes (such as to iron

based coagulants) could be both a costly and lengthy process

potential effects of aluminunt.he implementation
documents thahe EPA is developing are intended to provi
assistance to states and authorized tribes tlegitanto the
water quality standards critatbased on or similar tthe
EPAG6s r ec o mmeThdimglementation guidana
will describe state flexibilities in implementing the aluminu
criteria. The implementation documents are also intended
provide assistance to other stakeholders and the piihkc.
EPA recognizes that there aeveralaspects of the
recommended criteaithat will benefit from technical suppor
documents to enhance implementation of state and tribal
criteria and is plannintp develop such documents and ma
them available.

8




Comment
Number
(Organization)

Public Commenton Topic 2: Regarding alum (aluminum
sulfate) used for pollution control

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

which may have significant operational impacts. Public Water
Systems that change coagis to meet Aluminum limits may ha
problems with other Safe Drinking Water Act requirements; the
may have to reassess their lead and copper corrosion control
program as one example. In some instances, change in coagu
have resulted in sudden highdievated lead levels. It simply doe
not make sense to have Public Water Systems potentially
compromising public health, or having to make costly investme
to change coagulants or treatment processes, so that they do
exceed an arbitrary water quajitstandard, which even if
exceeded, does not appear to be causing environmental harm
our area. Nor does it make sense for wastewater treatment plg
serving communities across the state to spend their limited fun
trying to reduce Aluminum in treatetischarges with no
environmental benefit to be gained.

We have reviewed EPAO&6s propo
proposed are beneficial and should move forward, however, w|
of fer the following comments
new critera is finalized:

EPAHQ-OW

201702600053
(Abdul Alkhatib,
Director,
Massachusetts Water
Works Association
(MWWA))

On March 6, 2017, EPA Region 1 issued a Potable Water
Treatment Facility General Permit (PWTF GP) for Massachusg
& New Hampshire. This permit stated that discharge limits for
Aluminum would be included in this permit. Many Public Water
Systems use alum (aluminum sulfate) as a coagulant in their
drinking water treatment process and we feel it will be difficult
themto achieve the current numeric limit while maintaining thei
current treatment processes. For Public Water Systems, coagt
changes (such as to irdmased coagulants) could be both a cost
and lengthy process which may have significant operational
impacts. Public Water Systems that change coagulants to mee
Aluminum limits may have problems with other Safe Drinking
Water Act requirements; they may have to reassess their lead
copper corrosion control program as one example. In some
instances, chang@a coagulants have resulted in sudden highly
elevated lead levels. It simply does not make sense to have Py
Water Systems potentially compromising public health, or havi
to make costly investments to change coagulants or treatment
processes, so th#ttey do not exceed an arbitrary water quality
standard, which even if exceeded, does not appear to be caus|
environmental harm in our area. Nor does it make sense for
wastewater treatment plants serving communities across the s

9




Comment
Number
(Organization)

Public Commenton Topic 2: Regarding alum (aluminum
sulfate) used for pollution control

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

to spend their limitedunds trying to reduce Aluminum in treated
discharges with no environmental benefit to be gained.

EPAHQ-OW

201702600074
(Timothy F. Moore,
Risk Sciences, on
behalf of Lake Elsinore
and Canyon Lake
Nutrient TMDL Task
Force administered by
the Lake Einore San
Jacinto Watershed
Authority (LESIJWA))

Thank you for the opportunity to review EPA's Draft Updated
Aquatic Life Ambient Water Quality Criteria for Aluminum in
Freshwater (EPA822-P-17-001) published in July of 2017. The
following comments are saofitted on behalf of the Lake Elsinore
and Canyon Lake Nutrient TMDL Task Force ("Task Force")
administered by the Lake Elsinore San Jacinto Watershed
Authority (LESIJWA).

Lake Elsinore and Canyon Lake are located in western Riversi
County, California. Bth lakes are on the state's 303(d) list of
impaired waters due to excess algae caused by elevated nutri¢
concentrations. State and federal authorities established a TM
for these lakes in 2005. The task Force was formed as a
collaborative partnership aong local stakeholders (principally
MS4 permittees, agricultural operators and POTWSs) to comply
with the TMDL by implementing larggeale water quality
improvement projects in the watershed and in the lakes.

Two of the most effective water quality impmoeat projects rely
on judicious use of aluminum sulfate (aka "Alum™) to reduce

phosphorus loading in both lakes. The Task Force is deeply

concerned that, for reasons described below, the proposed wa
quality criteria may severely restrict future applicats of
aluminumbased compounds such as Alum to waters of the U.§
The unintended consequence would be to reduce rather than
enhance protection of designated beneficial uses. For this reas
the Task Force recommends that the draft criteria be revised t
distinguish between beneficial and detrimental forms of alumin

EPAHQ-OW

201702600074
(Timothy F. Moore,
Risk Sciences, on
behalf of Lake Elsinore
and Canyon Lake
Nutrient TMDL Task
Force administered by
the Lake Elsinore San
Jacinto Watershed
Authority (LESIJWA))

The Task Force supports the Multiple Linear Regression (MLR
approach that EPA used to develop the draft aluminum criterial
and believes it represents a significant improvement over the
304(a) criteria that was promulgated 30 years agbhe MLR
adjusts for several water chemistry factors, such as pH, hardng
and dissolved organic carbon (DOC), that have been shown tg
mitigate the potential for aluminum toxicity. However, the modg
does not yet include a similar adjustment for phosphorais
equally important mitigating factor that governs the potential
toxicity of aluminum.

Aluminum readily binds with phosphorus to form aluminum
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Comment
Number
(Organization)

Public Commenton Topic 2: Regarding alum (aluminum
sulfate) used for pollution control

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

phosphaté a fact already acknowledged in the draft criteria
document. [Draft Criteria @ pg. 13] This cheraidond occurs
quite rapidly and is virtually insoluble (Ksp = 6.3 x I under
natural stream conditions. [Ksp = Solubility Product Coefficient
(https://en.wikipedia.org/wiki/Aluminum_phosphate)] When alu
is properly applied the resulting aluminum pkphate molecule is
inert and no longer bioavailable. For this reason, alum is
increasingly used to minimize phosphorus concentrations in
wastewater discharges and, more recently, to mitigate some o
excess phosphorus contributed by the natural sedsmierdkes
and reservoirs. [Draft Criteria @ pg. 3 and pg. 7] The Task For
uses alum in both ways.

In Canyon Lake, alum is applied to remove and sequester
phosphorus from the water column. This program, which has b
underway for nearly five years, éxpected to help assure
compliance with the TMDL targets for phosphorus and
chlorophylta by the 2020 deadline. Without this program, it is
unlikely that Canyon Lake would ever achieve the TMDL targe
because lake bottom sediments are, by far, the dotsoaince of
phosphorus to the water column and this phosphorus has a ve
long haltlife (10-15 years). [Anderson, M.A. Technical
Memorandum: Estimate Rate at Which Phosphorus is Renders
No Longer Bioavailable in Sediments of Canyon Lake and Lak
Elsinore Dec. 31, 2011] Alum is the only cost effective method
addressing these significant npoint source loads.

Lake Elsinore is the largest freshwater lake in southern Califor
Until recently, limited rainfall and natural evaporation caused tf
laketo dry-up every 2530 years. Today, approximately 6 mgd o
recycled water is added to Lake Elsinore to offset evaporation.
Various aluminurbased compounds are used to reduce
phosphorus concentrations during the wastewater treatment
process. Without thesmmpounds, the recycled water would be
unable to comply with the TMDL's wasteload allocation for
phosphorus and could no longer be legally discharged to Lake
Elsinore. Without recycled water, there is nothing to prevent Lg
Elsinore from disappearing corgtely during the recurring
droughts that commonly afflict this area. At such times, all of th
designated recreational and aquatic habitat uses will be lost.

Alum can only be applied in accordance with a NPDES permit,
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Comment
Number
(Organization)

Public Commenton Topic 2: Regarding alum (aluminum
sulfate) used for pollution control

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

[Federal Water Pollution Control Acg8311(et. seq.) and 40 CFR
116.4] The Task Force is concerned that some of the stateme
made in the draft criteria document may make may make it
virtually impossible for state authorities to permit such
applications in the future. EPA referenced only dield study on
the use of alum to control phosphorus and emphasized that th
particular study reported significant adverse effects on
invertebrate populations following the alum application.[Draft
Criteria @ pg. 63 (referring to Barbiero et al 1988)] i§tis
somewhat misleading because the authors of the study warne
these adverse effects may have been due to the unusual way
was continuously applied for 35 consecutive days which, in tur
resulted in ovessaturation and incomplete complexatidine
authors also concluded thatsihce continuous application of
aluminum sulfate exposes downstream communities to contin
fresh solutions of aluminum in which polymerization of the
hydroxide and complexation with organics are incomplete, the
resporse of affected communities would be expected to differ f
those exposed to a single alum application treatment such as
lake treatment.[Barbiero, R., R.E. Carlson, G.D. Cooke & A.W,
Beals. The Effects of Continuous Application of Aluminum Sulf
on Lotic Benthic Invertebrates. Lake and Reservoir Manageme
4:2 pgs. 6372 (1988)]

EPAHQ-OW

201702600074
(Timothy F. Moore,
Risk Sciences, on
behalf of Lake Elsinore
and Canyon Lake
Nutrient TMDL Task
Force administered by
the Lake Elsinore San
Jacinto Watershed
Authority (LESJWA))

In short, the aluminum in alum is a special case and should be
treated as such. Perhaps it would be best to regulate alum
applications under FIFRA using the registration and labeling tg
that EPA purposely designeal balance the risks and benefits of
using potentially toxic substances in the environment. Alum is
already on the 4B list ofdther inert ingredients for which EPA
has sufficient information to reasonably conclude that the currg
pattern of use in pestidé products will not adversely affect publ
health or the environmetifhttps://www.epa.gov/pesticide
registration/categorizedists-inert-ingredientsold-lists]

Alum has been used to purify drinking water for more than 2,0
years. Today, it is used biyousands of permitted dischargers to
enhance wastewater treatment and protect the environment. It
essential that EPA distinguish between the beneficial and
detrimental forms of aluminum in order to avoid unintended
consequences when the proposed 30dfiteria is later used to
establish state water quality standards and related waste disch

requirements.
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TOPIC 3: Comments regarding the Aluminum Criteria Calculator

Comment . o . . Revision Location in
Number Pu_bllq Commenton Topic 3: Regarding theAluminum EPA Response 2018 Aluminum
o Criteria Calculator o
(Organization) Criteria Document
EPAHQ-OW WDEQ/WQPD also appreciates the leof tables provided in Thank you for your suggestion. The Aluminum Criteria Aluminum Criteria
201702600014 | Appendix K and the accompanying Aluminum Criteria Calculatf Calculator will still be locked tensure version control Calculator new tab

(David Waterstreet,
Manager, Watershed
Protection Program,
Water Quality
Division, Wyoming
Department of
Environmental Quality

V.1.0spreadsheet used to determine criteria values and taxa
sensitivity based on various pH, hardness and DOC values.
Though these tookre also helpful, WDEQ/WQD questions
whether they can be easily adjusted to delete species/genera i
order to facilitate sitespecific criteria development. WDEQ/WQI
requests that EPA describe how to approachsitecific

Please work with your local EPA Reg andthe EPA
Headquarters' staff to develop s#feecific criteria values
(i.e., add/delete species/genava)a casdy-case basiswhen
appropriate

Additionally, another tab will be added to the Aluminum

entitled"Read Me"

(WDEQMWQD) aluminum criteria using these tisoand provide a user manual | Criteria Calculator that provides instruaim

detailing the various functions and capabilities of the spreadsh

calculator.
EPAHQ-OW 3. EPA has provided states with an interactive aluminum criter| Since the drafdocument was released, additional toxicity | Text, tables and MLR
201702600012 | calculator toassist when generating revised aluminum criteria | were conducted witeriodaphnia dubiandPimeplales equations edited to

(Nancy Sonafrank,
Program Manager,
Alaska Department of
Environmental
Conservation (ADEC))

revised acceptable acute and chronic studies. The calculator's
upper limits for pH and hardness result in parameters which
extend outside of the model's input capacity to provide the use
with modelled atput parameters that are certain to be protectiv
ADEC questions the use of the aluminum criteria calculator wh
the model will allow the user to enter parameters that extend
beyond the range of empirical data used for model developme
addition, ACEC would like EPA to provide further clarification o
the certainty of the values found in Appendix K, which provide
criteria for various water chemistry conditions that are outside
the model input parameters and how states should justify their
of these parameters for simpecific criteria development.

promelasthereby expanding the water chemistry empirical
data used for model dewgiment

As a result, hlewater chemistrypoundsfor the 2018 criteria
were thus expanded, with details and rationale provided i
criteria documenand summarized belowhe criteria
calculator can be used to address waters within a pH rang
5.0 t010.5 For hardness valugthe criteria calculator allows
entry of values between 0.01 and 430 mg/L total hargnes
criteria magnitudes will not increase or decrease by
increasing the hardness above 430 mg/L total hardness (
CaCQ). For DOC, he critera calculator will not extrapolate
below the lowest empirical DOC of 0.08 mg/L and upper
limit of the empirical MLR models will be bounded at a
maximum 12.0 mg/L DOC in the criteria calculatoriteria
magnitudes will not increase or decrease by incredabing
DOC above 12.0 mg/L.

The pH of toxicity test waters ranged from-®.0. The EPA
has determined that for pH usenayextrapolate beyond
these values for criteria derivations. The criteria calculato
can be used to address all waters within a pHeaié.0 to
10.5. Thus, criteria values for pH input values beyond the
range of the underlying empirical pH data used for model
development (pH 6.0 to B.can be generated using the
criteria calculator(This is also reflected in the criteria looky
tables in Appendix Kof the 2018 Final Aluminum AWQC

documen) The EPA took this approach for pH so that the

incorporate new
toxicity data
throughout the
document.
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Comment
Number
(Organization)

Public Commenton Topic 3: Regarding theAluminum
Criteria Calculator

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

recommended criteria aeailable forprotective of a broade
range of U.S. natural waters. Extrapolated criteria values
outside of he empirical pH dta tend to benore protective of
the aquatic environment (i.e., lower criteria values) in
situations where pH plays a critical role in aluminum toxic
However, criteria values generated outside of the range o
pH conditions of the toxicity tests derlying the MLR
models are more uncertain than values within the pH
conditions of the MLR toxicity tests, and thus should be
considered carefully and used with caution.

The total hardness of toxicity test watearslerlying the MLR
modelsranged from 9.80 428 mg/L. Since a decrease in
total hardness tends to increase aluminum toxicity, the ER
has determined it is reasonable to extrapolate on the lowg
bound of the hardness dateenable generation tfwer
criteria at low hardnesses beyond the limitref empirical
data. Thus, hardness input values in the criteria calculato
be entered that are less than 9.8 mg/L down to a limit of §
mg/L. This is consistent with existing EPA approaches to
end hardness (U.S. EPA 2002). However, criteriaasmhare
bounded at the approximate upper limit of the empirical M
model sd underl ying hardnes
mg/L total hardness (as Cag)OThe user can input hardnes
values into the criteria calculator that are greater than 43(
mg/L for totd hardness, but the criteria magnitude will rea
its maximum value at 430 mg/L total hardness (as GaCO
and criteria magnitudes will not increase or decrease by
increasing the hardness above 430 mg/L total hardness (
CaCQ). This is also consistent thiexisting EPA guidance
on high end har dnes §TheBectaap g
hardness bound approaclaealso reflected in the criteria
lookup tables irAppendix Kof the 2018 Final Aluminum
AWQC documen) The EPA took this approach so that the
recommended criteria can be provided for, and will be
protective of, a broader rangedfS. natural watersCriteria
values generated beyond the lower bound of the hardnes
conditions of the toxicity tests underlying the MLR models
are more uncertain thamhies within the hardness bounds
the MLR toxicity test data.

The DOC of toxicity test waters ranged from 0.08 to 12.3
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Comment
Number
(Organization)

Public Commenton Topic 3: Regarding theAluminum
Criteria Calculator

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

mg/L. Since most natural waters contain some DOC, the
lower bound of the empirical toxicity test data (0.08 mg/L)
the lowest valu¢hat can be entered into the criteria
calculator; thus no extrapolation below the lowest empiric
DOC of 0.08 mg/L is provided. The criteria values genera
with the criteria calculator are bounded at the upper limit
the empirical MigROGQGUatdat12.9€ 6
mg/L DOC. The user can input DOC values greater than ]
mg/L into the calculator, but criteria magnitudes will not
increase or decrease by increasing the DOC above 12.0
This is also reflected in the criteria lookup tablegppendix
K of the 2018 Final Aluminum AWQC documerfithis is
consistent with the existing approach for hardness (U.S. E
2002) to provide for protection of aquatic organisms throu
the use of protective, conservative values when water
chemistry conditionsre beyond the upper limits of the
empirical toxicity test data.

Please work with your local EPRegion and Headquarters'
staff toregarding any refinements soudait situations where
water chemistry for a particular water falls outside the bou
of the model

EPAHQ-OW

201702600062
(John st. Clair,

Another concern with the proposed Criteria for Aluminum is thg
limitations of theAluminum Criteria Calculator V.1.0.xIs¥he
calculator does not allow for hardness, DOC or pH values outs

Since the draft document weseasedadditional toxicity
tess were conducted witeriodaphnia dubiand
Pimeptales proméastherebyexpandhg the water chemistry

Text, tables and MLR
equations edited to
incorporate new

Eg;e;;:y;\”'”'”g a certain range. It is unclear how the limits for almmin will be | empirical data used for model development. toxicity dat
established for water chemistries outside the calculator range. throughout the
This limitation will directly impact discharges that contain pH | The bounds for pH of the models ranged from&D The document.
variance above 9.0 in impaired streams. Typically pH variance| EPA is allowing the user to extrapolate beyond the pH val
to 10.0 are given to discharges for the treatmdmhanganese an(¢ used to generate the MLR models. The criteria calculator
in receiving streams with suppressed pH levels due to legacy 4 be used to address all waters within a pH range of 5.0 to
discharges. While the goal with pH variances is to improve wa
quality, this benefit may be impacted by restrictions placed on
aluminum levels.
EPAHQ-OW Implementation Another tab was added to the Aluminum Criteria Calculat¢ Aluminum Criteria
201702600046 | Since the criteria values cannot be determined without use of § (Over 20 Scenarios). This tab will allow the user to enter | Calculatomew tab
(Jennifer Wigal, spreadsheet calculator provided by EPA, it is critical that EPA | input data for 500 samples. "Over 20 Scenarios"

Program Manager,
Water Quality
Standards &
Assessments, Oregon
Department of
Environmental

Quality)

provide a calculator capable of receiving input for more than 2
sets of the input parameters at a time. States have a need to
calculate sitespecific criteria values for hundreds of samples wi
assessing aluminum for Integrated Reporting purposes. A

calculator that has room to input at least 500 sets of input sam
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Number
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Public Commenton Topic 3: Regarding theAluminum
Criteria Calculator

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

is needed. DEQ hopes that EPA will make a new calculator
incorporating these improvements available as soon as possib

In conclusion, DEQ agrees that the new 304(a) criteria guidelir
and calculator for aluminum is an improvement over the 1988
guidelines. We recognize there is a lack of available data to
developthe criteria to more fully reflect diverse environmental
conditions and species responses. EPA should seek to expang
boundaries of the model for all parameters with toxicity data th
accounts for additional species across a more representative r|
of the natural water conditions that are likely to be encountereg
the states.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Appendix A spreadsheet
Comment: suggest adding footeot i dent i fi er f
with Method.

Footnote added to the "Acute Dataset" tab (Appendix A) ¢
the Aluminum Criteria Calculator.

Aluminum Criteria
Calculator "Acute
Dataset" tab

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Appendix A spreadsheet
Comment: Add dilution water description to each test, as this d
is available from the references.

Dilution water inbrmation was added to the Aluminum
Criteria Calculator.

Aluminum Criteria
Calculator "Acute
Dataset" tab

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
AluminumEcotoxicity
Research Group)

Appendix C spreadsheet
Comment: Add dilution water description to each test, as this d
is available from the references.

Dilution water information was added to the Aluminum
Criteria Calculator.

Aluminum Criteria
Calculator ‘Chronic
Dataset" tab
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Comment . o . . Revision Location in
Number Pu_bllq Commenton Topic 3: Regarding theAluminum EPA Response 2018 Aluminum
o Criteria Calculator o
(Organization) Criteria Document
EPAHQ-OW Appendix C spreadsheet References were added to the Aluminum Criteria Calculal Aluminum Criteria
201702600048 | Comment: Please provide referencedumn for each study. "Chronic Dataset" tab. Calculator "Chronic

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Dataset" tab.

EPA-HQ-OW

201702600049
(Stuart E. McKibbin,
Chief of Planning
Division, Riverside
County Flood Catrol
and Water
Conservation District)

(I) The EPA's spreadsheet tool should be revised so that it pro
a warning when an input value is outside the MLR range but it
should not censor or change such values on its own without

additional userauthorizaton.

Since the draft document was relegsaittiitional toxicity
tess were conducted witeriodaphnia dubiand
Pimeplales proméastherebyexpandhg the water chemistry
empirical data used for model developmerst noted in the
response above

The EPA chose to apply the criteria value bounding
approacheselectedso that recommended criteria can be
providedand that they will be protective of, a broader rang

of U.S. natural waters

Text, tables and MLR
equations edited to
incorporate new
toxicity data
throughout the
document.
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Comment . o . . Revision Location in
Number Pu_bhq Commenton Topic 3: Regarding theAluminum EPA Response 2018 Aluminum

o Criteria Calculator o
(Organization) Criteria Document
EPAHQ-OW Application of the Criteria from pH 5.0 to 9.0 Sincethe draft document was released, additional toxicity | No edits.
201702600073 | A key revision included in the updated criteria is the expansion tesswere conducted witeriodaphniadubiaand

(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

the pH rangeover which the criteria apply. The current National
Recommended criteria for aluminum (EPA 1988) apply from 6.
9.0, while the updated criteria extend the range down to pH 5.
This is significant for several reasori$)e Nationally
Recommended WatQuality Criteria for pH (EPA 1986) for
freshwater is 6.5 to 9. Does it make practical sense to apply ar
metals criteria to pH values outside the range used in the pH
criteria? It may help for EPA to provide additional explanation
regarding the regulatorgignificance of any aluminum criteria
outside this pH range to help states determine how to impleme
these criteria.

The speciation of aluminum changes considerably from pH 5 t
which also affects the mode by which aluminum elicits toxicity
aquaticorganisms. At pH 6, insoluble aluminum hydroxides are
expected to dominate which may smother gill surfaces thereby
limiting respiratory exchange. At pH < 6, dissolved ionic and
monomeric species of Al are more abundant, and will affect
organisms by a diéfrent mechanism by binding to gill tissues an
disrupting ionoregulatory function. Furthermore, aluminum
solubility increases at pH >8 compared to circumneutral
conditions, and the speciation of dissolved aluminum is dominz
by the aluminate anion, rath¢éhan either cationic forms or
neutral hydroxides which dominate a lower pH. The mechanis
of toxicity at these elevated pH levels are less well understood

Pimephales promelatereby expanding the water chemist
empirical data used for moda@¢velopmentAs a result, e
water chemistry bounds for the 2018 criteria were thus
expanded, with details and rationale provided in the criter
documentind summarized belowhe criteria calculator can
be used to address waters within a pH range of 5.0 to 10.
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TOPIC 4. Comments regarding aluminum not being a priority pollutant

e Public Commenton Topic 4: Regarding aluminum not being a Reviion [LeeElien it
Number riority pollutant pic 4-Reg 9 9 EPA Response 2018 Aluminum
(Organization) P yp Criteria Document
EPAHQ-OW Thank you for the opportunity to provide comments to the EPA Thank you for your comment¥ou are correct that EPA hag No edits.
201702600036 | theDraft Updated Aquatic Life Ambient Water Quality Criteria f| not identifiedaluminumasa priority pollutant However 40

(Barry N. Burnell,
Water Quality Division
Administrator, State of
Idaho Department of
EnvironmentaQuality

(DEQ))

Aluminum in FreshwateDEQ understands that while EPA has
provided this update, aluminum is not considergdiarity
pollutant, and that states are not currently required to consider
these recommended criteria.

CFR 131. 20 fSatedoesenst addpt new oevised
criteriafor parameters for which EPA has published new @
updated CWA section 304)criteriarecommendations, then
the Stateshall provide an explanation when it submits the

results of its triennial review to tliRegional Administrator

consistent with CWA sectid

EPAHQ-OW The Kansas Department of Health and Environment, Bureau o Thank you for youcommens. EPA has not identified No edits.
201702600069 | Water (KDHE) appreciates the opportunity to comment on the | aluminum as a priority pollutant, and therefore states are
(JuliaYoung, Water | Draft Aquatic Life Ambient Water Qualityri@&ria for Aluminum | required to develop state water quality standérdghat
Quality Standards | 5017 (draft aluminum criteria guidance). pollutant4 0 CFR 1 3 ¥ i & Statesldesnbteadopt i
Coordinator, Kansas . o .
Department of Health new orrevised criterfor parameters for which EPA has
and Environment Comments on Proposed Standards: published new or updated CWA section 304(&eria
(KDHE)) 1) KDHE supports the development of criteria using siiecific recommendations, then tis¢ateshall provide an explanatior

water chemistry (aluminum, pH, hardness and DOC), because| when it submits the results of its triennial review to the

will allow more realistic criterialimits to be established, than the Regional Administratoconsistent with CWA section

onesizefits-all approach of the 1988 aluminum freshwater 303(c) (1) ¢éo

aquatic life criterion. The fact that adoption is optional and not

mandatory because it is not a priority pollutant is also

appreciated.
EPAHQ-OW Finally, the Task Force recommends that EPA add an TheEPAGs criterion provi de s| Noedits.
201702600074 | "Implementation” section to thdraft document. This section authorized tribes to consider in their adoption of water qug

(Timotty F. Moore,
Risk Sciences, on
behalf of Lake Elsinorg
and Canyon Lake
Nutrient TMDL Task
Force administered by
the Lake Elsinore San
Jacinto Watershed
Authority (LESIJWA))

should note that Aluminum is not a Priority Pollutant metal like
those covered by the National Toxic Rule or the California Tox
Rule. It should also explain the range of alternatives available
integrating the proposed &Qa) criteria into state water quality

standards, including the option to implement it through existing
narrative standards.

A subsection of the Implementation chapter should be devoteg
discussion of how to permit the use of alum in the contexNIBLT
compliance programs. Of particular concern is whether the

chronic criteria (CCC) should even be applied to individual alu
applications in lakes and reservoirs. Similarly, EPA should

carefully consider whether the 1 hour exposure assumption (C
or once-in-threeyears exceedance interval are appropriate whe
alum is being used to bind and sequester phosphorus.

standards und€&2WA section 303(c)The EPA does not

include implementation sections in criteria documents,
because the criteria recommendations are based strictly ¢
scientific determinations regarding toxicity.

The separatémplementation documents thhie EPA is
deweloping are intended to provide assistance to states ar
authorized tribes that adopt into the water quality standar
criterion based on or similartheEP A8 s r e c o mr
criterion.
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TOPIC 5. Comments regarding BLM Approach

Comment Revision Location in
Number Public Commenton Topic 5: Regarding BLM approach EPA Response 2018 Aluminum
(Organization) Criteria Document
EPAHQ-OW 3. BLMApproach The Aluminum AWQC are recommendatioSgatesnay No edits.
201702600020 | The draft criteria use regression models to characterize the im| choose other scientifically defensible methods to develop

(Jon Tack, Chief,
Water Quality Bureau,
lowa Department of
Natural Resources
(DNRY))

of water chemistry (pH, dissolved organic carbon and hardnes

on aluminum toxicity. The Biotic Ligand Model has shown to b

the more accurate approach to predict metal toxidityva

suggests that the EPA also provide the BLM model option for

States to use.

aluminum criteria.

We do not agree that the BLM is a more accuapigroach
than a MLR model to predict metal toxicitgurrentresearch
indicates that th&ILR andBiotic Ligand nmodek have
comparable performande predicting agquatic toxicitjor
several chemicalsas long as both models are well
constructed and asapported with sufficient dat&or
example, Brix et al (2017) concluded that the MLR and Bl
model sé performance for «c¢gd
wide range of water chemistries and species (Environ. Sc
Technol, 2017 51(9) 51825192) Furthermorethe
aluminum BLMwe are familiar with does not include Hile
newavailabledatawe have includednd has not been

finalized at this time
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TOPIC 6: Comments regarding chronic toxicity data

Comment Revision Location in
Number Public Commenton Topic 6: Regarding chronic toxicity data | EPA Response 2018 Aluminum
(Organization) Criteria Document
EPAHQ-OW Overall Use of the Chronic Database TheEPA disagrees with the comment€a clarify how the | No edits.
201702600065 | The chronic database is limited and has serious deficiencies. | criteria were developed, EPA notes that there are 2 differe

(Jason D. Bostic, Viece
President, West
Virginia Coal
Association (WVCA))

EPA pretends that the limited chronic database is meaninglesg
it directly affects the calculation of the FCV. Moreover, the stud
for the three most sensitive species have fundamfantad and
inconsistencies that must be resolved. The normalization of th¢
data based on the MLR is also questionable. To complete the
normalization process, US EPA compiled the pH, hardness, ar|
DOC concentrations for the studies in the chronic databa&#C D
was measured for only thirteen of the twemitye chronic values.
Of these thirteen, more than half were @rdubiain the
Gensemer study utilized in the development of the MLR, wher
DOC was held constant at 0.5 ug/l. The overall range of DOC |
the chronic database was <0.5 mg/1 to 1.9 mg/1, which is very
limited compared to the range of DOC concentrations in the M|
Even though hardness is known to have a mitigating effect, the
highest hardness represented in the chronic database is 220 |
for the fathead minnow. Only nine of the tweniye chronic
values were based on water w
many streams have much higher hardness concentrations. US
should reconsider the use of the chronic database and determ|
whether theacute to chronic ratio offers a more reliable chronic
criterion.

aspects of toxicity data supporting the criteria: 1) the MLR
data normbzation data set used to describe how the
bioavailability of aluminum varies across water chemistrie
this MLR data set was expanded as noted since the 2017
criteria to encompass a wider range of ambient water
chemistry conditions, and 2) the seivily distribution data,
which is the ecotoxicity dataset normalized with the MLR
model. These normalized data are then applied in the crits
calculator, following the 1985 Guidelines methods, to
determine the criteria for a given set of water chemistry
conditions.

Normalization of the database with the MLR equations
(relative to pH, total hardness and DOC concentrations)
utilizes the most current scientific information available fol
aluminum.Since publication of the draft, additional toxicity,
tests vere conducted witlS. dubiaandP. promelasthereby
expanding the water chemistry empirical data used for mc
developmentThe MLR modet applied in criteria document
weredeveloped by an independent expert in the field of
modeling metal toxicity anthe modelwas published in a
peerreviewed journalThe most importanthformationfor
understanding the effects of water chemistry on toxicity is
captured vi asundedyingthxiRity dataset |
not the range of conditions in the toxicity testsdise
develop the sensitivity distribution for the criteria calculatc
The range of conditions ca
underlying toxicitydateset for the 2018 final criteriare: total
hardness ranged from 9.8 to 428 mdilOC ranged from
0.08 to 12.3ng/L; pH of ranged from 6-8.7.

The currentchronicsensitivitydistributiondatabase has a
sufficient number of diverse studigssupport criteria
derivation,as recommended by ti®85Guidelines (8
family MDR satisfied).The 1988 aluminum freshwater
chronic dataset included 2 species of invertebrates and ol
fish species grouped into 3 genera. The 2018 criteria upd|
includes new chronic data for an additionag&cies and

consists of 8 invertebrate and 4 fish species grouped into
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genera. With th addition of one study fromppendix H the
Minimum Data Requirements (MDRs) for direct calculatiol
(using a sensitivity distribution, as described in the 1985
Guidelines) of the Final Chronic Value (FCV) were fulfillec
Use of the ACR method over thef@mily MDR approach
would introduce more uncertainty to the derived chronic
criterion, not less.

All toxicity studiesusedto derive the criteriare
scientifically soundThe studiesvere subjected to a two
level quality review withirthe EPA, as all studies in criteria
documentalwaysare: first, through the ECOTOX databasg
scientific quality screen, and second, through the EPA Off
of Water rigorous quality control review as described in th
1985Guidelines and supporting materials.

EPAHQ-OW
201702600065

(Jason D. Bostic, Vice
President, West
Virginia Coal
Association (WVCA))

Atlantic Salmon and Brook Trout

The two most sensitive species in the US EPA chronic databa:s
both salmonids, both of which have very limitadges within the
United States. If these two studies are excluded from the chror
database, the FCV increases from 394 ug/l to 816 pg/l even wi
N (the number of GMCVs in the dataset) is reduced from 12 to
Clearly, these two studies strongly affdwt calculated criteria.

The Cleveland brook trout study indicated greater aluminum
toxicity at pH 6.55 (Exposure B) than a nearly identical study
conducted at pH 5.65 (Exposure A). This directly contradicts th
expected results and yielded normalizedodiic values that
deviated by 1,000 ug/l. Instead of questioning the disparate
results, US EPA averaged the two chronic values. The control
Exposure B had higher mortality (10.8%) than most of the test
exposures, indicating an independent factor coulehafected
the results of the study. If the Exposure B results are excluded
brook trout would no longer be among the four most sensitive
species in the chronic database.

The issue with the Atlantic salmon study is more fundamental.
EPA selectethe normalized chronic value for biomass because
is the "most sensitive endpoint.” (Draft Aluminum Criteria,
Appendix C, footnote d). However, the biomass endpoint was
calculated on a wet weight basis. The dry sample weight shoul
have been selected fitve biomass endpoint. The toxicity

relationship does not exist on a dry weight basis. In fact, the dr

We disagree that it is scientifically defensible to remove tH
two most sensitive species from the dataset used to deriv,
national ambient water quality aiia for aluminumgEPA
considers all available reliable data in development of
national ambient water qualityiteria. The peereviewed
methodologysed to derive the criter@nsidersiata forall
aguatic specieound across the \3., not just the twanost
sensitive species.urther,species included ithe sensitivity
distributionserve asurrogates for other species in their
generdor which chemicakpecific toxicity data are not
available due to genetic conservation of important toxicity
responseéraits in species.

We disagree in the characterization of thege of the two
species (atlantic salmon and brook tjoubst sensitive to
aluminumas limited in theUS. The atlantic salmon is
ecologically and commercially importanth@&brook troutis
the state fish ofiine US states, including/estVirginia. If a
state or authorized tribghoosedo modify the criterion to
reflect absence of one or more speeied all surrogateshen
a new critera valuecan be derivefbr relevant watersPlease
work with your local EPA Region and Headquarters' staff |
develop sitespecific criteriathat consider any modification
of the criteriads toxicity

The two brook trout studies conducted at pH 5.65 (Exposi!

A) and pH 6.55 (Exposure B) did yield ftifent normalized

No edits.
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weight for the highest exposure concentration was greater thai
dry weight of the control sample. If the ECR0vival endpoint is
utilized, then Atintic salmon would no longer be among the fou
most sensitive species in the chronic database.

EC, effect levels, busomevariability is expected in aquatic
toxicological studieswWe disagree with the assertion that
Exposure Bresults should be excluded from the criteria
derivation. In bhe Cleveland et al. (1989) paper, thaximum
control mortality reported for Exposure B was 7.5 percent
which is well below tk 20 percent maximum allowed for
chronic testsn the1985 Guidelinestherefore these results
should not be excludeBecausehe values are less than-10
fold different, the valuewereaveragedollowing the 1985
Guidelines methods.

We disagree that the dry weight should have been selecte
the biomass endpoirithe dry weight data reported by
McKee et al. (1989) did not exhibit a desesponse
relationshipwhereas the wet weight did. The wet weight,
therefore, was used to calculate the,fGr the test. And as
noted in Appendix C of the document, Buckler et al. (1994
appears to be a republication of McKee et al. (1989),but d
not report the most sensigivendpoint and therefore only the
most sensitive endpoint (biomasgsused for calculation of
the SMCV.

EPAHQ-OW

201702600047
(Kathleen M. Roberts,
Executive Director,
North American
Metals Council
(NAMC))

Determination of Acceptable Datfor Use in Model Developmen
NAMC requests that the results of the Gensemer et al. (2017)
sevendayP. promeladests be included in the chronic toxicity
database as these shaerrm chronic data have been shown to
predict reliably early life stage (ELS) chronic toxicity.[Genseme
R, Gondek J, Rodriquez P, Arbildua JJ, Stubblefield W, Cardw|
A, Santore R, Ryan, Adams W, Nordheim E. (2017). Evaluating
the effects of pH, hardness, and dissolved organic carbon on t
toxicity of aluminum to freshwater aquatic organisms under
circumneutral conditions. Environ Toxicol Chem. Accepted Aut
Manuscript. doi:10.1002/et3920.] Specific studies were
performed with aluminum to insure the accuracy of the sdagn
studies. This will improve the robustness of the database.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmentabnd
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Inclusion/Exclusion of data

Use of #Zday fathead minnow toxicity tests in chronic database
The draft criteria document does not reflect the availability and
use of the shoiterm chronic Pimephales promelas tests condug
under varying pH, hardness, and DOC conditions (Gensemer ¢
2017). Although it is known that longeerm ELS tests are
preferred for criteria derivation, shotterm chronic data have

been shown to reliably predict eailije stage chronic toxicity test]

The7-dayP. promelassalues will not be included as core
chronic datan the sensitivity distributiomised to derive the
criterion for aluminum because the exposure duration is t(
shortcompared to the other tests used in the sensitivity
distribution, thus making relative sensitivity difficult to
determineSevenday chronic tests were used in the MLR
normalization studies because they are used solely to
characterize the effects of water chemistry on toxicity for t
same species, not to evaluate relative taxa sensitivity

No edits.
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results for metals (Norberg and Mount 1985, Naddy et al. 2007
Although EPA notes this (page 28), citing DeForest etGil.72
this was also noted in Gensemer et al. (2017) who presented ¢
from a shoriterm chronic test in test conditions identical to thos
used in the Cardwell et al. (2017) P. promelas ELS test. The
results are very comparable, with aday biomass E£ of 624.1
(409.8950. 5) e€g total ,ff5008 (28hz
1057.2) eg total Al /L in the
expansive dataset (pH, hardness, DOC) of sterh chronic tests
(Gensemer et al. 2017) which were used in the develophtr
MLR, we recommend that EPAegaluates these studies for
possible inclusion to expand the chronic toxicity test database.

EPAHQ-OW

201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

Use of data from Gensemet al. 2017

Chronic data presented in this study summarizes a series of pl
hardness, and DOC manipulation tests for fathead minfow (
promela3, cladocerans@. dubiaandD. magnd and the green
alga (P. subcapitath These data were used to support the
development of the aluminum BLM and the vertebrate and
invertebrate MLRs. Some of these studies were already includ
the draft criteria document under the name of the testing
laboratory (e.g., The Center for the Ecotoxicology and Chemis]
of Metals) @ sponsor of the research (e.g., European Aluminiur
Association). However, it does not appear that all available an(
acceptable data from this study were included in the chronic
database, particularly those ultimately published in Gensemer
al. 2017 andDeForest et al. 2017.

Theadditional chronic cladoceran studies were added to
final aluminum criteriadocument These studies were not
included ashot all publications were availablehenthe 2017
draft criteriawerebeing developed

However, tle 7-dayP. promelas/alues will not be included
as core chronic data the sensitivity distributiomised to
derive the criterion for aluminum because the exposure
duration is too shokompared to the other tests used in the
sensitivity distribution, thus aking relative sensitivity
difficult to determine

Appendix C

Aluminum Criteria
Calculator "Chronic
Dataset" tab

EPAHQ-OW

201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

C. dubiatests, run under varying conditions of pH, hardness, al
DOC (also referenced as European Aluminum Association 201
were found to be unacceptable for inclusion in the chronic
database. These data are described in Appendix H as an
AfUnmeasuredsauaheoniaode©OCsare NC(
presented. However, total aluminum was indeed measured in {
tests. And while EC20s were not calculated in the original
laboratory reports, Gensemer et al. 2017 presents the full
EC10/20/50s for these chronic studies. Thectes mean chronic
value (SMCV) foC. dubiashould, therefore, include these
additional data.

Theadditional chronic cladoceran studies were added to t
final aluminum criteriadocumentThese studies were not
includedsince thepublicationsand associated dateerenot
all availablewhenthe 2017 draft criteriavere being
developed

Appendix C

Aluminum Criteria
Calculator "Chronic
Dataset" tab
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EPA-HQ-OW Criteria Development The most sensitive endpoint available for each chronic tey No edits.
201702600014 | The draft 2017 aluminum criteria updates the 1988 aluminum | was used for criteriderivation (although when available,

(David Waterstreet,
Manager, Watershed
Protection Program,
Water Quality
Division, Wyoming
Department of
Environmental Quality
(WDEQ/WQD))

criteria by incorporating new toxicity data for existing and
additional aquatic taxa. To derive the acute and chronic criterig
EPA followed the 1986uidelines for Deriving Numerical
National Wate Quality Criteria for the Protection of Aquatic
Organisms and TheirUsdsh er eaf t er referr
Guidelinesodo). According to t
criteria are to be derived from toxicological studies that have b
screened for ameptable assessment endpoints, measures of eff
study duration and organismal life stage. Though exceptions a
presented for specific taxa (e.g., daphnids, cladocerans,

sal monids), the 1985 Guidel:
the datawithinad bet ween species s hg

WDEQ/WQD has noted several inconsistencies within and
between species toxicological data presented in the draft criter,
document. For instance, when calculating chronic criteria, EPA
selected studies that idengifi aluminum concentrations at which
certain assessment endpoints were observed in 20 percent of
organisms (i.e., EC20). Acceptable assessment endpoints wer
defined as declines in either biomass, egg humbers, populatiol
size, emergence rates and/ongual. WDEQ/WQD is concerned
with the use of differing assessment endpoints since each end
represents a different aspect of organismal fitness and therefo
different level of aluminum susceptibility. As a result, a
considerable amount of uncert&rand/or variability may have
been introduced into species and genera mean values and
ultimately criteria values. WDEQ/WQD noted similar
inconsistencies for other aspects of selected studies, including
chemical salts used, test duration and organishifaktage.
WDEQ/WQD recommends that EPA standardize data
requirements when possible and elaborate on how data
inconsistencies may influence the final recommended criteria.

biomass is preferred over growtBach endpoint selected
relates to the organism/species lgagm survivd growth, or
reproduction Adverse impacts (reduced fithess) on any of
endpoints used could potentiatiyault in long-termimpacs
onthe speciesThe 1985Guidelinesdoesutilize a diversity
of chronic test endpoiat

The chemical salts used, test duration and organismal life
stage all followEPA Guidelines recommendations.

EPAHQ-OW

201702600014
(David Waterstreet,
Manager, Watershed
Protection Program,
Water Quality
Division, Wyoming
Department of
Environmental Quality
(WDEQ/WQD))

In addition to meeting data quality standards, the 1985 Guideli
also require that the toxicity data represent eight diverse
taxonomic groups. These minimum data requirements (MDRS)
ensure that final criteria incorporate varying levels of taxonomi
sensiivity within the targeted aquatic community. When
developing the draft aluminum criteria, EPA was able to meet {
eight MDRs for acute criterion derivation but only seven of the

eight MDRs were met for the chronic criterion. EPA decided to

The study was not included in Appendix C (acceptable
chronic data) because the test pH was only marginally loy
than 5 (4.684.70). All other test conditions, procedures ani
results were acceptable for criterion derivatiBatisfying the
eightfamily MDR to develop the chronic criterionssiperior
to using the alternate acute to chronicagtiocedure.

No edits.
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qualitative information found in a tree frog study to fulfill the
remaining chronic MDR (i.e., an additional chordate) despite tH
studyds inability to meet da
the tree frogbés inclusion as
affect the final chronic value.

EPA-HQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
OregonState
University on behalf of
Aluminum Ecotoxicity
Research Group)

Chronic Toxicity Data

There are some differences in the chronic Al toxicity data com
in the draft criteria document and the recent publications by
Cardwell et al. (2017) and DeForesta. (2017). These
differences are matters of interpretation and professional
judgment, so we are not necessarily recommending that the
USEPA adjust any of the toxicity values in the draft criteria
document. However, we thought it would be useful to destithe
basis for these differences.

1 Salvelinus fontinaligbrook trout): The USEPA used twg
EC20s to define the sensitivity®ffontinalsto Al: one
from a test at pH 5.65 and one from a test at pH 6.55.
Cardwell et al. (2017) and DeForest et al0(), only
the test at pH 6.55 was used, as the pH 5.65 test was
considered to be too low to be appropriate for criteria
development. This results in different species mean
chronic values (SMCVs) f@&. fontinalis.

1 Hyalella aztecgamphipod): The USEP#Ased two 281
biomass EC20s to define the sensitivity of H. azteca: ¢
from Cardwell et al. (2017) and one from Wang et al.
(2017). In Cardwell et al. (2017), however, the most
sensitive endpoint reported was reproduction (based ¢
42-d exposure), anchiWang et al. (2017) the most
sensitive endpoint was dry weight (based on-a 28
exposure). Cardwell et al. (2017) and DeForest et al.
(2017) used the 48 EC20 based on reproduction to
define the sensitivity ¢i. azteca.

1 Lampsilis siliquoidegmussel): e USEPA used the
biomass EC20 based on Wang et al. (2017), while
Cardwell et al. (2017) and DeForest et al. (2017) used
slightly more sensitive mean dry weight endpoint from
that study.

1 Lymnaea stagnaliénail): The USEPA used a-28D
biomass EC20 tdefine the sensitivity of L. stagnalis,
which was independently derived based on data repor
in OSU (2012b) and Cardwell et al. (2017). In contrast

Cardwell et al. (2017) and DeForest et al. (2017) used

Thank you for noting the differences in the studies that yo
have highlighted. If aluminum reduced survival and growt|
the product of these variables (biomass) was analyzed (w
possible), rather than alyzing them separatebsin USEPA
2013recommendation@Jnited States Environmental
Protection Agency. 2013. Aquatic life ambient water qualif
criteria for ammonia freshwater. EPA822-R-13-001.

Office of Water, Washington, DCBiomass addresses both
survival and growth impacts simultaneously. The rationale
for each endpoint selectéldetailed in the final aluminum
criteria document.

No edits.
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30-d EC20 based on wet weight, the most semesit
reported endpoint in that study, to define the sensitivity
of L. stagnalis. We recommend that the basis for
USEPAG6s biomass endpoint
that is not available from the original study report (OSU
2012b) and paper (Cardwell et. 2017).

1 As ageneral comment, which relates to several of the
speciesspecific decisions above, the USEPA states thg
the biomass endpoint was used to define the sensitivit
of species where tests included both the survival and
growth endpoints, rathehan using the most sensitive
endpoint. Their rationale was for consistency with the
criteria for ammonia (USEPA 2013). However, the bas
for this decision is not apparent in the 2013 ammonia
document. We suggest USEPA provide clarification or
basis fo using an endpoint other than the most sensitiy

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
OregonState
University on behalf of
Aluminum Ecotoxicity
Research Group)

Gensemer et al. 201721-day Daphnia magna chronic test
Appendix H of the document states that thel@tD. magma
chronic test reported in Gensemer et al. (2017) was excluded
because ofmmeasured chronic exposures. This is incorrect, ba
total measured Al and Egs based on the measured values are
reported in the publication. This toxicity test should be includec
the chronic database.

The additional chronic cladoceran study was adddte
document.

Appendix C

Aluminum Criteria
Calculator "Chronic
Dataset" tab

EPAHQ-OW
201702600073
(Curt Wells, Director
of Regulatory Affairs,
The Aluminum
Association)

Determination of acceptable data for use in model developmer
The Associatiomotes that there are several discrepancies in thi
selection of study data that was used by EPA to develop both |
acute and chronic MLR models. These are more specifically
detailed in the appended GElI letter report, and need to be
addressed by the EPA prito finalizing updated aluminum
criteria. In particular, the Association requests that the results (
the Gensemer et al. (2017day P. promelas tests be included ir
the chronic toxicity database as this short term chronic data ha
been shown to relidy predict early life stage (ELS) chronic
toxicity. This will improve the scientific accuracy and reliability |
the database.

The7-dayP. promelassalues will not be included as core
chronic datan the sensitivity distributiomised to derive the
criterion for aluminum because the exposure duration is t¢
short thus making relative sensitivity difficult to determine

No edits.
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EPAHQ-OW Review of the Chronic Studieeicorporated into the Draft The database was reviewed aaférences were added to th| Aluminum Criteria
201702600073 | Criteria "Chronic Dataset" tab (Appendix C) of the Aluminum Calculator "Chronic

(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

GEI reviewed the chronic toxicity studies that were deemed
acceptable by EPA for the purpose of deriving freshwater aqug
life criteria, as presented in Sections 3.2 and Appendix C of thq
draft criteria document.

Geneal

The table presented in the @
Criteria Calculator spreadsheet of the criteria document, titled
fiAppendi x C. Acceptable Chro
Freshwater Aquatic Ani mal so,
references. To aid the reader in understanding the source of th
data retained for the chronic criteria derivation, EPA should
review the database included in this spreadsheet to ensure all
studies are properly referenced, and then provide the refer@mci
the final version of the Aluminum Criteria Calculator spreadshe

Criteria Calculator.

Dataset" tab

EPAHQ-OW

201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

Use of data from OSU 2012

A number of vertebrate and invertebrate toxicity studies were
conducted by Oregon State University (and published in Cardy
et al. 017) to help address data gaps for ecotoxicity for
freshwater species under circumneutral conditions.

I The EC20 result for great pond snail (Lymnaea stagng
are presented in the dra
for biomass. These data, as publistgdCardwell et al.,
only assessed snail survival and wet weight, with a
reported EC20 of 1148.5
clarify why an endpoint different than what was reporte
in the original studies was used and how the EC20 for
this endpoint waderived.

The endpoint reported i@ardwell et al(2017) was wet
weight of the great pond sndilymnaea stagnalidHowever,
the EPA used biomass the endpointf aluminum reduced
survival and growth, the product of these variables (biomg
wasanalyzed (when possible), rather than analyzing them
separately. The biomass endpoint was used when availal
growth effects were the most sensitiVhis approach is as
perUSEPA 2013 U.S. EPA (United States Environmental
Protection Agency). 2013. Aatic life ambient water quality
criteria for ammonia freshwater. EPA822-R-13-001.

Office of Water, Washington, DCIror purposes of
consistency in calculating the biomass endpointl{ienaea
stagnalisdata from Table 8 of OSU 2012b were used to
calculate the biomasssi ng EPAO6s .TRAP

No edits.

EPAHQ-OW

201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

Use of data from Wang et al. 2017
Wang et al. presented the chronic toxicity results for mussel
(Lamgsilis siliquoided and amphipodHyalella aztecx
I The EC20 presented in the draft criteria document for
mussel, 169 eg/ L, differ
published in the original study. The chronic database
should be updated to reflect this.

The EGp of 169ug/L is the biomass reported in the study.
The EGo of 163ug/L is for dry weight. Biomass was chose
over growth endpoints for chronic values.

If aluminum reduced survival and growth, the product of
these variables (biomass) was analyzed (wiossible),

rather than analyzing them separately. The biomass endp
was used when available if growth effects were the most

sensitive.

No edits.
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EPAHQ-OW 7 Shorttermchronic (i.e., Zday)P. promelagests The7-dayP. promelassalues will not be included as core | No edits.
201702600073 conducted under varying pH, hardness, and DOC chronic datdn the sensitivity distributiomised to derive the
(Curt Wells, Director conditions were also not included. While edifg stage | criterion for aluminum because the exposure duration is t¢
?Ls(ffﬂ:zﬁgnma'rs’ tests forP. promelasare preferred for criteria derivation,| short thus making relative sensitivity difficult to determine
Association) shortterm chronic data have been shown to reliably
predict earlylife stage chronic toxicity (Norberg and
Mount 1985, Naddy et al. 2007). EPA noted this simila
on page 28, citing DeForest et al. 2017, but we alsted
this similarity in Gensemer et al. 2017. One of the test
conditions in a shorterm chronicP. promelagest
presented by Gensemer et al. (2017), pH 6, 120 mg/L
hardness, and 0 mg/L DOC, were identical to the test
conditions used in the 33 earlylife stage test conductec
by Cardwell et al. 2017 (included in Appendix C of the
criteria document). The results between these two stug
were comparable, with EC20s (and 95% CI) for the
biomass endpoint of 624.1 (40985 0. 5) e g/ |
day testand®0.8 (23721057 . 2) ¢ g flife
stage test.
To help illustrate the similarity of theday and ELS.
promelagests, we used the MLR to normalize all of the
day test results, and recalculate the GMCV under for
different water quality condins with the data included
(Table 1).
[Table 1]
Not surprisingly, the recalculated GMCVs were extremely simil
(only ca. 2% different) to GMCVs calculated in the draft EPA
criteria (Table 1). Therefore, we recommend that all of stearn
chronic resuls from Gensemer et al. (2017) should be evaluate
and considered for the possible inclusion to improve the scient
reliability of the chronic toxicity database.
EPAHQ-OW A 21-dayD. magnachronic test was also reported in Gensemer| The additional chronic cladoceran study was added to the Appendix C
201702600073 | al. (2017) that should be considered in the chronic database. V| document and the study was cited as Gensemer et al. 20!
(CurtWells, Director | Appendi x H described this t e additiontothe European AiminumAssociation 2010 Aluminum Criteria
of RegulatonAffairs, | o y posur e, 0 t ot asuredahdE@AOsWEr® w a| citation). Calculator "Chronic
The Aluminum .
Association) reported in Gensemer et al. 2017. Dataset" tab
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EPAHQ-OW Use of data from McCauley et al. 1986 An EC,, could only be calculated for the Lake Superior wa No edits.
201702600073 1 Of the two chronic. dubiaresults presented in Append| test. The UW lalwater tesmissed the ermbint (no
(Curt Wells, Director C, the EC20s could only be calculated for one of thesed treatmenwith insignificant effects). Thus, an Egs not
?Lsffﬂﬁfmnma'rs' The other is reported as a maximum allowable toxican| available for this test (neither TRAP model 58
Association) concentration (MATC) of recommended for this test).

report, the MATC for thi

EPAshould provide explanation for this difference,

though this will not affect the resulting criteria as this

result was not retained for SMCV calculation.
EPAHQ-OW Comment 5: Use of nomative invasive vertebrate in calculation The USEPA determined it was appropriate to include the | No edits.
201702600056 | of chronic criteria. zebrafish(Danio rerio) in theacceptable chronic toxicity

(Chris Burbage, Ph.D.,
Environmental
Scientist, Hampton
RoadsSanitation
District (HRSD),
Virginia Beach, VA)

HRSD requests that EPA omit toxicity data related to the
vertebrate ZebrafishOanio rerio) in the calculation of the
aluminum chronic freshwater criteria.

HRSD supports the intent of the 1985 AWQC Guidelines to the
of data representing the diversity of species found in the Unite(
States, because a diverse group of test subjects is more
representative of ecosystems astele. The addition of a nen
native vertebrate species in the calculation of the aluminum
chronic criteria, though helpful in meeting MDRs, is unacceptal
HRSD requests documentation confirming the naturally occurri
geographic distribution oD. rerio in the continental United
States, and hence, justification of the use of data for this speci
the calculation of the freshwater aluminum chronic criterid If
rerio is in fact a nomative species HRSD requests that its use
the calculation of thelzove stated chronic criteria be justified or
removed from the Final Chronic Value database.

[Cited References]

database. While the zebrafish was originally-native,
zebrafish populations are now established ra@pdoducing in
the United States. See USGS fact sheet
https://nas.er.usgs.gov/queries/FactSheet.aspx?speciesll

In addtion, zebrafishis a commonly used test species that
provides information for other netested organisms.
Zebrafish are used to fulf
requirementor aluminum pethe 1985 guidelines minimum
data requirements. It serves as aespntative for other
numerousuntestedish speciesn the US. Further, zebrafish
was ranked Bin sensitivity in the 2018 aluminum chronic
data set, thus its chronic value is not included in the nume
criteria calculations, but
the number of genera in the data $mtlusion of zebrafish
for surrogacyincreass cr i teria value
in the criteria calculation denominator. Finally, zebrafish a
included in analyses in other ER®ograms, e.g., Officef
Pesticide Programs, for the purposes of including all
available quality data to serve asregates, given the
sparseness of data relative to the number of untested spe
in U.S. waters. Inclusion in the aluminum criteria is

consistent with this practice.
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EPAHQ-OW One of the most sensitive species tested, zebr&fatid rerio) The USEPA determined it was appropriate to include the | No edis.
201702600073 | are not native to North America, yet were included in the zebrafish(Danio rerio) in theacceptable chronic toxicity

(Curt Wells, Director

of Regulatory Affairs,

TheAluminum
Association)

acceptable chronic toxicity database. While zebrafishaare
invaluable model organisifior ecotoxicological studies, they may
not represent the sensitivity of native fishes to aluminum as
recommended in the 1985 Guidelines. EPA should either
reconsider including this species, or provide justification for the
inclusion as the results frothis species may have a large impac
on the resulting chronic criterion.

database. While the zebrafish was originally-native,
zebrafish ppulations are now established aegroducing in
the United States. See USGS fact sheet
https://nas.er.usgs.gov/queries/FactSheet.aspx?speciesll

In addition,zebrafish isma commonly used test species that
provides information for other netested organisms.
Zebrafish are used to fulf
requirement for aluminum per the 1985 guidelines minimy
data requirements. It serves as a representative fer, oth
numerous, untested fish species in th8.Wurther, zebrafish
was ranked Bin sensitivity in the 2018 aluminum chronic
data set, thus its chronic value is not included in the nume

criteria calculations, but
the number of genera in the data set. Inclusion of zebrafig
for surrogacy increases cfr

in the criteria calculation denominator. Finally, zebrafish a
included in analyses in other ER®ograms, e.gQffice of
PesticidePrograms, for the purposes of including all
available quality data to serve as surrogates, given the
sparseness of data relative to the number of untested spe
in U.S. waters. Inclusion in the aluminum criteria is

consistent with this practice.
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TOPIC 7. Comments regarding compliments to Aluminum AWQC development

(F. Paul Calamita,
Chairman, AqualLaw
PLC on behalf of North
Carolina Water

Quality Association et
al.)

QUALITY ASSOCIATION, WEST VIRGINIA MUNICIPA
WATER QUALITY ASSOCIATION, ASSOCIATION OF
MISSOURI CLEANWATER AGENCIES REGARDING THE
DRAFT UPDATED AQUATIC LIFE AMBIENT WATER QUALI]
CRITERIA FOR ALUMINUM IN FRESHWATER

Please accept the following comments on the Environmental
Protecti on Addatupdated squdtiElifeardbient
water quality criteria for a
Criteriaoco), -HROWRELTZ0260,00n belkal &t the
North Carolina Water Quality Association, South Carolina Wat
Quality Association, West Virginidunicipal Water Quality
Association, and Association of Missouri Clean Water Agencie

The North Carolina Water Quality Association, South Carolina
Water Quality Association, West Virginia Municipal Water Qua|
Association, and Association of MissoGtean Water Agencies
are incorporated associations of owners and operators of
Publically Owned Treatment Works throughout their respective
states.

Al of the members of these
efforts to develop updated aluminum critetias critically
important to POTWs that applicable water quality criteria
accurately reflect the water quality goals for which they are
designed without being unnecessarily stringent.

e Public Commenton Topic 7: Regarding compliments to Reviion [LeeElien it
Number . pic 7= Reg 9 b EPA Response 2018 Aluminum

o Aluminum AWQC development o
(Organization) Criteria Document
EPAHQ-OW JOINT COMMENTS OF THE NORTH CAROLINA WATER Thank you for youcomment No edits.
201702600008 | QUALITY ASSOCIATION, SOUTH CAROLINA WATER

EPAHQ-OW

2017+02600008
(F. Paul Calamita,
Chairman, AqualLaw
PLC on behalf of North
Carolina Water
Quality Association et
al.)

Our joint comments on EPAOGSs
follows:
EPAOds original ambient water

freshwater provided aingle concentration to all water bodies

using a pH range of 6.5 and 9.0 while ignoring hardness and
dissolved organic content (DOC). This approach overlooked th
fact that aluminum toxicity can be significantly ameliorated by
conditions within individuaater bodies. EPA promulgated the
new aluminum criteria in response to comments from different
industries that the previous, ois&efits-all aluminum criteria for

acute and chronic aluminum concentrations were both difficult
achieve and unnecessarityw.

Thank you for youcomment

No edits.
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The proposed Aluminum Criteria represent dynamic criteria wh
more accurately reflect al unm
research indicates that al um
caused by freelgissolved aluminum ions, concentratiorisuhich
depend upon the chemical characteristics of a given water bog
Although the availability of aluminum ions in fresh water vary d
to many other factors, aluminum toxicity is generally proportior
to a siteds DOC, har dmaesnm a
better criteria reflect this scientific reality and, accordingly, are
more scientifically robust.

In summary, we thank and support EPA for promulgating thesg
criteria so that aluminum limits can be appropriately tailored to
waters nationwide, réer than imposing an overly conservative,
onesizefits-all criterion. This is a much smarter and appropriat
way to provide full environmental protection with substantially
reduced regulatory burdens.

EPAHQ-OW CASA and its members have long advocated for responsible | Thank you for youcomment No edits.
201702600010 | rulemaking for protection of public health and the environment
(Adam D. Link, alike. The proposed alumim criteria update represents
Director of . significant progress since the original 1988 document. Basing
Government Affairs, . . .
California Association | €valuations upon an expanded data set and the incorporation
of Sanitation Agencies| key water quality characteristics enables appropriate; site
(CASA)) substantiveassessments of potential alinum toxicity. In
addition, use of the multiple linear regression model (MLR)
approach provides a balance between model accessibility and
robustness. CASA commends USEPA for its commitment to th
protection of aquatic life through use of the best avaladience.
EPAHQ-OW The Florida Department dinvironmental Protection (DEP) has | Thank you for youcomment substantiveommentsare No edits.
201702600021 | reviewed the Environmental Protection Agency's (EPA) Draft | addresseth detailed responses
& Updated Aquatic Life Ambient Water Quality Criteria for
EPAHQ-OW Aluminum in Freshwater. The general methodology for derivin
201702600022 | the criteria for aluminum (Al) in freshwatappears to be

(Daryll Joyner,
Administrator, Water
Quality Standards
Program, Florida
Department of
Environmental
Protection (DEP))

reasonable and consistent with standard methods used for oth
toxic pollutants. However, we have a few concerns regarding t
development and implementation of the proposed Al criteria. W
respectfully submit the following comments and sstiges.
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EPAHQ-OW CASQA strongly supports updating the recommemdigtiinum Thank you for youcomment substantiveommentsare No edits.
201702600027 | criteria to reflect the latest science concerning the aquatic effe( addresseth detailed responses

(Jill Bicknell, Chair,
California Stormwater
Quiality Association

of aluminum. In the sections below we discuss the problems ci
by the current (1988) criteria and also our suggestions and
comments regarding the proposed new criteria. \Wevary

(CASQA))
concerned that many waterways, both natural and impacted by
human activity, will be classified as impaired by aluminum whe
fact no impairment exists.
EPAHQ-OW Comments and suggestions on the Aluminum Notice Thank you for youcommens, additionalsubstantive No edits.
201702600027 | CASQA strongly supports the use of-sppecific water chemistry | commentsareaddresseth detailed response$he EPA
(Jill Bicknell, Chair, to develop criteria appropriate for theaterbody being evaluated| agrees that the use of sgpecific water chemistry data for
Ca“flciimf Stori”:‘i"’ﬁter The use of the sitspecific parameters for pH, dissolved organic| developing aluminum criteria is desirable, and the 2018 f
%fSéA)ﬁsoca © carbon (DOC), and hardness will result in water quality criteria| aluminum criteria was developed on this basis. The
that more accurately reflect the risk of aluminum toxicity to Aluminum Criteria Calculato¥.2.0 enablesite-specific
aguatic organisms. We have the fallng comments and criteria derivation that addresses local water chemistry.
suggestions:
EPAHQ-OW As the second largest public water system in Massachusetts, ¢ Thank you for youcomment To clarify, the 1988 criteria No edits.
201702600028 | mission is to provide a continuous supply of potable water to o| wereapplicablefor total recoverable aluminum, not dissolv

(Joshua D. Schimmel,

Executive Director,
Springfield Water and
Sewer Commission
(SWSQ))

250,000 customers. The SWSC currently holds an individual
NPDES permit that exyes on November 30, 2017. The SWSC
supports EPA's efforts to update its recommended aluminum
criteria to reflect the latest science, as the current criteria have
been revised since 1988. The new criteria focus on aluminum
toxicity and bioavailabilityof aluminum to invertebrates and
vertebrates rather than a set value, which would allow for systg
specific responses without compromising protection of our
environment.

The 1988 criteria were based on the impacts of dissolved
aluminum concentrations onght species of invertebrates and
seven species of fish, for a total of 15 species. The new criterig
improved as it is based on the effects of Total Recoverable
Aluminum in studies of eleven species of invertebrates, eight
species of fish, and one fregecies. The new criteria also take
site-specific ambient water quality into account, including the
presence of dissolved organic carbon, hardness, and pH, whic|
influences the bioavailability of aluminum to aquatic species. Ir
our own receiving water, Qs Brook, background levels of Tot
Recoverable Aluminum often exceed the current 87 pg/L natio
water quality standard, but as the brook's pH is near neutral,
aluminum is less available to the fish and aquatic life. These n
parameters in the criteai would allow higher levels of aluminum

aluminum It is accurate that the 2018 final aluminum criter,
recommendatios) also applicable for total recoverable
aluminum,involve the use obite-specific ambient water
chemistrydatg specificallypH, hardness and DO@r
criteriacalculationsto provideappropriately protective
aluminum criteria.
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in our dischargers without compromising toxicity limits.

Without the sitespecific parameters of the new criteria, the SW34
could be forced into the position of being unable to comply with
the Clean Water Act whilglso complying with the Safe Drinking
Water Act Regulations. Like many Public Water Systems, the
SWSC uses an alumintmased product, an inorganic salt (PC
2800), as a coagulant in our drinking water treatment process.
With the addition of PC 2800 to thee®l Parish Filters Rapid
Sand filtration plant, our disinfection kyroducts are below the
Stage 2 Disinfection Byproducts Rule (DBPR) Maximum
Contaminant Level (MCL). Without the enhanced coagulation §
our DBP numbers would most likely climb aboveMt@L and
push us towards a violation of the Stage 2 DBPR regulation lin
The proposed Aluminum Criteria Calculator will help us to
determine the allowable aluminum limits using-sipecific
dissolved organic carbon (DOC), pH, and hardness, enabling
sysems like ours to continue to use aluminbased coagulants in
our treatment process.

Overall the draft criteria are wellvritten and organized and the
SWSC believes the proposal should move forward. We offer th
following comments for EPA's consideration:

EPAHQ-OW With these new proposed criterithe SWSC believes it will be alj Thank you for youcomment No edits.
201702600028 | to more effectively balance protection of the health and safety
(EJOeS:utagb Srf;féit?rmeh our customers with the protection of aquatic life forms from the
xecutive Di , - L
Springfield Water and effects 6aluminum toxicity.
Sewer Commission
(SWSC))
EPAHQ-OW Background Thank you for youcomment substantiveommentsare No edits.
201702600029 | The USEPA developed draft aquatic life ambient water quality | addresseth detailed responses

(Hall & Associates on
behalf of Minnesota
Environmental Scienceg
and Economic Review
Board (MESERB))

criteria for aluminum in freshwater (ER822-P-17-001; July
2017). This draft is an update of the 1988 aluminum criteria an
provides EPAOG6s scientific as
aluminum on aquatic life in freshwater. The draft criteria were
released for public comment on July 28, 2017 (See, 82 FR 351
with comments due on or before September 26, 2017.

The current (1988) freshwater aluminum criteria set acute and
chronic impairment threshol d
respectively, as totakcoverable metal over a pH range of 8.

The chronic criterion is flagged with the following warning

EPAdisagreesi t h t he ¢ o mmtbattheeWaters
Effect Ratioapplied to thesuperseded 1988 aluminum
criteria is moreappropriate thathe 2018 final aluminum
criteria which reflects the current and best available scien

The 1988 AWQC for aluminum wekiscussed aacid

soluble concentrations and were subsequently expressed
terms of total recoverable aluminuBissolved, colloidal and
precipitated forms of aluminum are all bioavailable to aqu

organisms, which supports the criteria as total aluminum.
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concerning the suitability of this criterion:

There are three major reasons why tise of WateEffect Ratios
might be appropriate (1) The value of
toxicity test with the striped bass in water with pH=-6.6 and
hardness <10 mg/ L. EHatRatio forthg
3M Pl ant Effluent Discharge,
1994) indicate that alumum is substantially less toxic at higher
pH and hardness, but the effects of pH and hardness are not v
quantified at this time. (2) In tests with the brook trout at low ph
and hardness, effects increased with increasing concentration
total aluminumeven though the concentration of dissolved
aluminum was constant, indicating that total recoverable is a n
appropriate measurement than dissolved, at least when particy
aluminum is primarily aluminum hydroxide particles. In surface
waters, howevethe total recoverable procedure might measure
aluminum associated with clay patrticles, which might be less t
than aluminum associated with aluminum hydrox{@¢ EPA is
aware of field data indicating that many high quality waters in t
US.contalimor e t han 87 €g al umi n{
recoverable or dissolved is measured. (Emphasis added)

As noted in the footnote with the chronic aluminum criterion, E
has long known that pH and hardness influence the toxicity of
aluminum. These draft cetia have been developed to address
these known confounding factors. The revised draft criteria are
function of pH, hardness, and dissolved organic carbon (DOC)
and represent a dramatic improvement over the current criterig

However, the revised draftiteria still include significant
uncertainties that warrant sitepecific adjustment.

Thus, ifaluminum criteria are based on dissolved
concentrations, toxicity would likely be underestimated, a
colloidal forms and hydroxide precipitates of the metal tha
can dissolve under natural conditions and become
biologically available would not be measured.

The current EPA approved CWA Test Method (Methods
200.7 and 200.8) for aluminum in water and wastes by
inductively coupled plasmatomic emission spectrometry
and inductivelycoupled plasmamass spectrometry measurg
total recoverable aluminum (U.S. EAA94a,b). This metho
is based on acid soluble aluminum where the sample is
acidified to pH<2 and then filtered through a 0.45 um filter
This process does dissolve the monomeric and polymeric|
forms of aluminum, in addition to colloidal, particulate, anc
clay aluminum. Howeveithe EPA Methods 200.7 and 200.
are the currently approved methods for aluminum.

In the 2018 Final aluminum criteria document the EPA ha
noted that externaksearch on new analytical methods is
ongoing to address concerns withrainum bound to
particulate matter (i.e., clay) from natural waters being
included in the total recoverable aluminum concentrationg
This approach would not acidify the sample to pH<2 but
rather to a higher pH to better capture the bioavailable
fraction ofaluminum.The method haecentlybeen
published afkodriguez, P.H.).J. Arbildua, G. Villavicencio,
P. Urrestarazu, M. Opazo, A.S. Cardwell, W. Stubblefield
Nordheim, and W. Adams. 2019. Determination of
Bioavailable Aluminum in Natural Waters ingliPresence of
Suspended Solids. Environ. ToxicGhem.29 April 2019.
https://doi.org/10.1002/etc.4448he expectation is that this
approach may better estimate the bioavailable fraction of
aluminum innatural waters.

EPAHQ-OW

201702600034
(James Boswell, Senio|
Manager,
Environmental,
Peabody Energy)

Overall Peabody agrees with
multiple linear regression (MLR) to develop the draft criteria ar
feels it isa significant improvement over the 1988 criteria and
incorporates the latest science. Peabody has some concerns y
EPAOds approach in the draft
on 1) the form of aluminum in the criteria, 2) the range of
hardness, 3)he range of pH, and 4) applicability issues with

selected species in different regions of the U.S.

Thank you for youcomment

Since the drafdocument was released, additional toxicity
tess were conducted witeriodaphnia dubiand
Pimeplales promelashereby expanding the water chemist
empirical data used for model development

As a result, he water chemistry bounds for the 2018 criteri

No edits.
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were thus expanded, with details and rationale provided ir
criteria documentand in the resptses above.

The 1988 AWQC for aluminum weriscussed aacid
soluble concentrations and were subsequently expressed
terms of total recoverable aluminuBissolved, colloidal and
precipitated forms of aluminum are all bioavailable to aqu
organisms, which supports the criteria as total aluminum.
Thus, if aluminum criteria are based on dissolved
concentrations, toxicity would likely be underestimated, a
colloidal forms and hydroxide precipitates of the metal tha
can dissolve under natural conditions and become
biologically available would not be measured.

The current EPA approved CWA Test Method (Methods
200.7 and 200.8) for aluminum in water and wabtes
inductively coupled plasmatomic emission spectrometry
and inductivelycoupled plasmanass spectrometry measurg
total recoverable aluminum (U.S. EPA 1994a,b). This met
is based on acid soluble aluminum where the sample is
acidified to pH<2 and thefiltered through a 0.45 um filter.
This process does dissolve the monomeric and polymeric|
forms of aluminum, in addition to colloidal, particulate, an
clay aluminum. Howevethe EPA Methods 200.7 and 200.
are the currently approved methods for aluminu

In the 2018 Final aluminum criteria document the EPA ha
noted that external research on new analytical methods ig
ongoing to addressoncerns with aluminum bound to
particulate matter (i.e., clay) from natural waters being
included in the total recoverable aluminum concentrationg
This approach would not acidify the sample to pH<2 but
rather to a higher pH to better capture the bioate!
fraction of aluminumThe method has been published as
Rodriguez, P.H.J.J. Arbildua, G. Villavicencio, P.
Urrestarazu, M. Opazo, A.S. Cardwell, W. Stubblefield, E
Nordheim, and W. Adams. 2019. Determination of
Bioavailable Aluminum in Natural Watgiin the Presence of
Suspende&olids. Environ. Toxicol. Chem. 29 April 2019.
https://doi.org/10.1002/etc.4448Bhe expectation is that this
approach may better estimate the bioavailable fraction of

aluminumin natural waters.
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Species included in a sensitivity distribution for criteria are
considered surrogates for other taxonomicediated species
due to genetic conservation of important toxicity response
traits in species. For example, fish in the fgn8klmonidae,

such as the Atlantic salmon, include many recreationally &
commercially important species, as well as endangered

species, which are have broad relevance across the U.S

EPAHQ-OW Comments on Proposed Standards Thank you for youcomment EPA asserts thate 2018 final | No edits.
201702600035 | I. General Comments and Overview. aluminum criteriawhich reflects the current and best
(Richard A. Hyde, available sciencand allows incorporation of local water
P.E., Executive A. The TCEQ supports the development of criteria using-site | chenistry considerationss morescientifically defensits
Director, Texas i . . .
Commission on specific water chemistry. than the Water Effect Rat@pplied to the superseded 1988
Environmental Quality | It iS appropriate to consider the impactwéter chemistry on the | aluminum criteria
(TCEQ)) toxicity of aluminum in freshwater to aquatic species. The TCE
has adopted sitepecific toxic criteria for aluminum in fresh watg
using WatesEffect Ratio (WER) procedures agreed upon by thg
EPA and the TCEQ. These procedures tedlmved the TCEQ to
recognize and incorporate the effects of local chemistry on the
bioavailability and toxicity of metals, including aluminum.
Consideration of local water chemistry is particularly important
develop appropriate criteria for aluminurdue to its interactions
with complexing ions and organic matter in freshwater.
EPAHQ-OW We are pleased to see that EPA is updating the national freshy Thank you for youcomment No edits.
201702600038 | aquatic life ambient water quality criteria to take into account

(Jennifer Pederson,
Executive Director,
Massachusetts Water
Works Association et
al.)

water quality parameters that affect Aluminum toxicity and
bioavailability. The current Aluminum criteria, adopted by EPA
1988, does not appear to be appropriate for receiving waters ir
New England region. The Massachusetts Department of
Environmental Protection (MassDEP) has been in the process
reviewing their surface water quality standard for Aluminum an
were expeted to move forward with proposing changes to their
regulations this fall, as they felt the current criteria to be overly
conservative f or ma nThesepropdéads
criteriacoul d i mpact the stateos
quality standards.
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EPAHQ-OW Our states have identified that the Draft Aquatic Life Ambient | Thank you for youcomment No edits.
201702600040 | Water Quality Criteria for Aluminum 2017 is, overall, an excelle

(Susan J. Sullivan,
Executive Director,
New England
Interstate Water
Pollution Control
Commission
(NEIWPCCQ))

and valuable document. We agree that the scientific findings a
defensible and accurate. It is understood that the new limitatio
while higher than those from the 1988 criteria, will not in@ea
the risk to aquatic ecosystems due to the bioavailability of
aluminum when properly derived and applied, and in fact, thes
new draft criteria are more reflective of local conditions.
NEIWPCC encourages EPAmwove forward and finalize these
Draft Updatd Aquatic Life Ambient Water Quality Criteria for
Aluminum in Freshwater.

EPAHQ-OW

201702600044
(Shelly Lemon, Chief,
Surface Water Quality
Bureau, New Mexico
Environment
Department)

The State of New Mexignvironment Department (NMED) has
reviewed the Environmental Protection Agency's (EPA's) draft
Aquatic Life Ambient Water Quality Criteria for Aluminum in
Freshwater. The NMED appreciates the work and thoroughneg
put forth to revise the 1988 aluminum gande, which was
instituted almost 30 years ago. Overall, the primary literature
supporting the new guidance appears to be well vetted and
contributes to a more comprehensive understanding of alumin
bioavailability and toxicity for aquatic organisms in hiant
freshwater systems.

The toxicological nature of aluminum is complex and the scien
research exploring the various modes of exposure, and conditi
in which aluminum can pose harmful physiological impacts is
expanding, but in many ways, it iflsinbound in the scope to
which it needs to be explored. Due to the limited period of time
afforded to the public and government entities that will be
responsible for implementing such guidance, the State of New
Mexico's comments submitted here are tohito a broad overview
of the study, as presented, and some of the foreseen potential
implications of implementing these mydtirameter derived
criteria.

Thank you for youcomment

No edits.

EPAHQ-OW

201702600046
(Jennifer Wigal,
Program Manager,
Water Quality
Standards &
Assessments, Oregon
Department of
Environmental
Quality)

DEQ supports EPA's trend in developing recommended nation
water quality criteria that account for the effects of sipecific
water chemistry on toxicity, as this apprbamproves the
accuracy and protectiveness of criteria.

Thank you for youcomment

No edits.
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EPAHQ-OW The North American Metals Council (NAMC) In additiorthe Thank you for youcomment No edits.
201702600047 | points set forth below, NAMC supports and incorporates by

(Kathleen M. Roberts,
Executive Director,
North American Metalg
Council (NAMC))

reference here the positions and views expressed in comment
submitted by the Aluminum Association. We are encouraged g
extremely supportive of the EPA effort to endorse a bioavailab
basel model in deriving the revised aluminum criteria and to
consider sitespecific water quality conditions in the developme
of those criteria. Our comments below are aimed at insuring
implementation can be done in a manner that is both scientific
defersible and acceptable to the States.

EPA-HQ-OW MLR Modeling Approach Thank you for youcomment No edits.
2017+02600047 NAMC supports the EPA proposal to update the ambieter
(Kathleen M. Roberts, | quality criteria for aluminum as the current approach uses an
Executive Director, | 5 yt dat ed approach to derivin
North American Metals . - .
Council (NAMC)) scientific advancements. The proposed approach using a MLR
model allows for the incorporation of bioavailability of alumam
into the criteria dataset, thus providing protection for even the
most sensitive waters of the U.S. without over protecting many
nonsensitive waters. NAMC notes some key areas for further
consideration below.
EPAHQ-OW On behalf of the Aluminum Ecotoxicity Research Group [Eirik | Thank you for youcomment substantiveommentsare No edits.
2017#02600048 Nordheim, EuropeaAluminium Association, addresseth detailed responses

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

nordheim@europeaaluminium.eu; William Adams, PhD, Red
Cap Consulting, Adamsw10546 @gmail.com; Robert Genseme
PhD, GEI Consultants, Inc., bgensemer@geiconsultants.com;
Robert Santore, PhD, Windward Environmental, LLC.,
RobertS@windardenv.com; David DeForest, Windward
Environmental, LLC., DavidD@windwardenv.com; Patricio
Rodriguez, PhD, CIMMphr.consulting@outlook.com; Bill
Stubblefield, PhD, Oregon State University,
bill.stubblefield@oregonstate.edu; Allison Cardwell, Oregon St
University, allison.cardwell@oregonstate.edu], we appreciate {
opportunity to provide comme
Updated Aquatic Life Ambient Water Quality Criteria for
Aluminum in Freshwater. Our group has been developing
empirical toxicity tesdata and bioavailability models for
aluminum for close to a deca
aluminum criteria document is extremely timely and reflects thg
current stateof-the-science for the evaluation of the potential
effects of metals in the dranment. We are encouraged and
extremely supportive of the
bioavailability-based model in deriving the revised aluminum
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criteria and to consider sitgpecific water quality conditions in th
development of that criteria.

As youwill see, our comments consist of a series of general ov
comments that apply to the document or to the scientific appro|
employed, followed by a series of specific comments that are
defined by page number and section. These are comments wh
our group believes to be very important considerations in
assessing the appropriateness and thoroughness of the draft v
quality criteria as it has been written.

EPAHQ-OW Page xii Thank you for youcomment No edits.
2017#02600048 SentenceEPA reviewed these models, published by DeForest
(William Stubblefield, | (2017),and verified the results. Thus, the aluminum criteria we
Professor, derived using MLR models that incorporate pH, hardness and
Environmental and .
Molecular Toxicology, | POC @s input parameters. '
Oregon State CommentWe appreciate that the Agency reviewed and suppor
University on behalf of| the use of the MLR approach. This approach is sihthe science
Aluminum Ecotoxicity | 5nq provides the right level of protection for each water body
Research Group) . . .

based on the site water chemistry. The previous use of one va|

for all waters of the US is clearly scientifically outdated.
EPAHQ-OW First, the District would like to express its strong support for th¢ Thank you for youcomment No edits.
201702600049 | EPA's decision to review and update the waterityueriteria for
(Stuart E. McKibbin, | aluminum. In addition, we support the EPA's recommendation
Chief of Planning include appropriate adjustments for sipecific water chemistry
Division, Riverside L. . K
County Flood Control | €onditions such as pH, hardne;;, and dissolved organic ca_rt_)o
and Water (DOC) concentrations that significantly affebetpotential toxicity
Conservation District) | of aluminum.
EPAHQ-OW MassDEP is pleased that the LEBvironmental Protection Thank you foryour comment No edits.
201702600051 | Agency (EPA) is in the process of updating the aluminum
gDoyglaS E. Fine, freshwater aquatic life ambient water quality criteria

ssistant

Commissioner for
Water Resources,
Massachusetts
Department of
Environmental
Protection
(MassDEP))

recommendation in accordance with §304(a) of the Clean Wat
Act (CWA). MassDEP respectfully submits the following centsn
on EPAO®s do chuafhdpddted Aqudtic Lifd Aentient
Water Quality Criteria for Aluminum in Freshwater, published ¢
July 28, 2017 [Docket ID No. ERPAQ-OW-20170260].

E P ADraft Updated Aquatic Life Ambient Water Quality Criter
for Alumnum in Freshwater, published on July 28, 2017, provic
a thoughtful review of the water quality parameters (pH, hardn
and dissolved organic carbon (DOC)) that affect aluminum

bioavailability and toxicity

qualitycriteria  ( 750 mi crograms per
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chronic) [EPA 440/586-008, 1988], which has been adopted by
MassDEP, are absolute numbers that are not adjusted to site
specific water quality conditions. DOC has been documented ¢
ameliorate the bioavaibility of aluminum and therefore
aluminum toxicity; relatively high concentrations of DOC (up to
12 milligrams per liter (mg/L)) have been measured in
Massachusettsdéd surface water
aluminum in many of our surface weteBecause the current EP
criteria for aluminum does not incorporate these unique surfac
water conditions, MassDEP as
criteria are overly conserva
waters. MassDEP believes that these new dréttria are more
reflective of local conditions and encourages EPA to move fory
with finalizing these criteria for aluminum in freshwater.
MassDEP is offering the following specific comments on the d
gui dance for EPAG6s consider a

EPAHQ-OW 1. EPA6s Draft Updated Aquat| Thankyoufor youcomment No edits.
201702600051 | Criteria for Aluminumin Freshwater includes a uséiendly
(Douglas E. Fine, Aluminum Criteria Calculator V.1.0 (Aluminum Criteria
Assistant Calculator V.1.0.xIsx) that allows users to enter-sipecific
Commissioner for
Water Resources, values for pH, total hardness and DOC to calculate the
Massachusetts appropriate recommended freshwater acutd ahronic criteria.
Department of MassDEP believes this will be a useful tool for regulators and
E:‘S’t‘;‘;‘i?nema' permit holders. This calculator incorporates an approach to de
(MassDEP)) aluminum criteria in freshwater systems using multiple linear
regression (MLR) models with pH, hardnesd &0C as input
parameters.
EPAHQ-OW With respect to the EPA request for scientific saxthnical views, | Thank you for youcomment No edits.
201702600056 | HRSD offers the following comments for review.

(Chris Burbage, Ph.D.,

Environmental
Scientist, Hampton
Roads Sanitation
District (HRSD),
Virginia Beach, VA)

Comment 1: Revision of 2008 freshwater aluminum aguatic life
ambient water quality criteria
HRSD approves of the revised 2017 EPA effort updating the
freshwater aluminum AWQC.

The 2017 cri¢ria is the product of additional laboratory toxicity
tests of aluminum on aquatic life published from 1988 to 2015.
Additionally, supplemental toxicity data from 2016 to 2017 was
also used. The original 1988 criteria document included toxicity
data from anly 15 total species (representing 14 genera), howe
the new 2017 criteria includes a total of 20 species, including &

amphibian (representing 18 genera). The addition of new test
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species allows for minimum data requirements (MDRSs) to be n
for the catulation of both freshwater Final Acute and Chronic
Values (FAV and FCV).

The fulfillment of MDRs as described in the 1985 EPA guidang
document (Stephen et al. 1985) provides for scientifically
defensible water quality criteria for aluminum. These newly
derived freshwater FAV and FCV values provide freshwater
aquatic organisms sufficient protection without placing undue
burden on the public.

EPAHQ-OW

201702600056
(Chris Burbage, Ph.D.,
Environmental
Scientist, Hampton
Roads Sanitation
District (HRSD),
Virginia Beach, VA)

Comment 2: Inclusion of ambient water guality characteristics
(pH, DOC, hardness) in normalizing toxicity data

HRSD supports the use of Multiple Linear Regression (MLR)

models for theetermination of aluminum water quality criteria.

The 2017 criteria establishes an aluminum freshwater criteria
taking into account the effects of pH, total hardness, and disso
organic carbon on the biological uptake potential of aluminum
gill tissue. MLR models were developed by DeForest et al. (20
to characterize the bioavailability of aluminum for freshwater
aquatic organisms based on the above chemical properties.
DeForest et al. (2017) established the relationship between pH
DOC, hardnesand aluminum toxicity through a series of
vertebrate Pimephales promelasnd invertebrateGeriodaphnia
dubia) chronic toxicity tests. These tests were used to evaluate
ability of MLR models to accurately predict aluminum toxicity
given multiple comibations of model parameters.

The use of these MLR models allows for an accurate assessm
aluminum toxicity for a given freshwater location that may have
varied chemical (pH, hardness, and DOC) conditions. These
models allow for small scale variatisrof water quality

parameters while still protecting freshwater organisms.

Thank you for youcomment

No edits.
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EPAHQ-OW Comment3: Inclusion of calculator for users Thank you for youcommentPlease reference Section 5.3, No edits.
201702600056 | HRSD supports the inclusion of the Aluminum Criteria Calculal for the rationale as tahy the EPA chose to pursue the MLR

(Chris Burbage, Ph.D.,
Environmental
Scientist, Hampton
Roads Sanitation
District (HRSD),
Virginia Beach, VA)

for the assessment of site specific freshwater acute and chron
water quality criteria.

HRSD is supportive of the development of the criteria "calotiat
however there is concern regarding the appropriate use of datq
generated by this tool. The "calculator" and its use of site spec
water quality information (pH, hardness, and DOC) in predictin|
protective aluminum limits is an improvement overdtiginal
1988 criteria which had fixed values. The calculator allows for
set range of values to be used in support of this model. If
parameter data is used that falls outside of these acceptability
ranges the calculator issues a warning stating cautionsing
produced results for site assessment. HRSD is concerned that]
calculator will be preferentially used for the assessment of
aluminum criteria, and limit the availability of other assessmen
tools. For instance, EPA's continued assessment ofsthefuthe
biotic ligand model (BLM) in setting specific aluminum criteria
should not be suspended. Likewise the ability to calculate site
specific aluminum criteria such as Water Effects Ratio (WER)
studies should not be impacted. The BLM and WER areblalua
tools that should continue to be available for aluminum criteria
assessment in addition to the newly developed "calculator".

modelspublished byDeForest et al. (20E8b) over the BLM
approach (Santore et al. 201BRA asserts thate 2018
final aluminum criteriawhich reflects the current and best
available sciencand allows incorporation of local water
chemistry considerations, is more scientifically defensible
than the Water Effect Ratpplied to the superseded 1988
aluminum criteria.

EPAHQ-OW

201702600056
(Chris Burbage, Ph.D.,
Environmental
Scientist, Hampton
Roads Sanitation
District (HRSD),
Virginia Beach, VA)

Comment 4: Continue to provide information regarding reason
why specific studies were not used in water quality criteria
development

HRSD supports the inclusion of information that wejected for
inclusion in the criteria development process. The documentat
of information that was not utilized in the development process
with appropriate explanations as to the reason for its omission
provides a degree of transparency for the pulilits is beneficial
for the development of the aluminum criteria but also subsequg
criteria that have yet to be developed. This omitted data with
appropriate explanations demonstrates to the public what type
data quality are required for inclusion iriteria development. If
the public is supportive of the rationale for inclusion or omissio
of specific data then their support of a given criteria will be that
much greater.

Thank you for youcomment

No edits.
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EPAHQ-OW The American Petroleum Institute (API) represents over 625 | TheEPA®Gs cri terion provi de s| Noedits.
201702600057 | companies involved in all aspects of the oil and natural gas authorized tribes to consider in their adoption of water qug

(Roger ClaffpP.E.,
Senior Scientific
Advisor, American
Petroleum Institute
(API))

industry (Exploration, Production, Refining, Marketing and
Transpotation). We have a substantial interest in federal agen
activity impacting our member companies' operations under th
Clean Water Act (CWA) water quality standards program. API
member companies have facilities in all states and territories o
United States (U.S.) that generate wastewater, require NPDES|
permits to discharge, and may be subject to permit limits base
aluminum criteria.

API appreciates the opportunity to comment on EPA's Notice ¢
Availability, Request for Scientific Views: Draft Upidd Aquatic
Life Ambient Water Quality Criteria for Aluminum in Freshwate|
(82 Fed. Reg. 35198, July 28, 2017, hereafter "Notice") and
associated draft document, Draft Aquatic Life Ambient Water
Quality Criteria for Aluminum 2017 (EPA 82217-001). The
criteria derivation incorporates recent research into the physica
and environmental chemistry of aluminum that drives
bioavailability and thus ecological effects to aquatic life. It is clé
EPA and its collaborators have carefully designed and conduc
high-quality testing programs to populate the toxicity models.

While the proposed multiple linear regression (MiiRsed
criteria are an improvement over the 1988 criteria, there are st
technical and implementation limitations which should be
addressedefore the criteria are finalized. Given the age of the
existing criteria and unlikelihood of timely updates there is a
concern that if these issues are not addressed prior to finalizin
the criteria, they will be problematic for decades; API suggests
theyshould be resolved before the final guidance is issued.

standards under CWA section 303(c).

The implementation documents thiaé EPA is developing
are intended to provide assistance to states and authorize
tribes that adopt into the water quality standards a criterio
based on or similartheEPAG6s r ec ommend

The implementation documents are also intended to gov
assistance to other stakeholders and the puthieEPA
recognizes that there aseveralaspects of the recommende
criterion that will benefit from technical support document
to enhance implementation of state and tribal criteria and
planning todevelop such documents and make them avalil
for public comment.

EPAHQ-OW
201702600058
(National Council for
Air and Stream
Improvement, Inc.
(NCASI))

The National Council for Air and Stream Improvement, Inc.
(NCASI) respectfully submits
Draft Updated Aquatic Life Ambient Water Quality Criteria for
Aluminum in Freshwatesind the associated technical support
document (EPA@L7). NCASI is an independent, nporofit
research institute that focuses on environmental topics of inter
to the forest products industry. Members of NCASI represent
approximately 90% of the pulp and paper production in the Un
States. In its capatyi as a research organization, NCASI has a
long history of working to contribute to the science needed to

address numerous environmental topics related to the forest

Thank you for youcomment substantivecommentsare
addressedubsguentlyin detailed responses

No edits.
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products industry including effluent regulation, water quality
management, and relationglsi between human and natural
stressors on aquatic ecosystems. Additionally, in its capacity &
research organization, NCASI has a long history of collaboratiq
with EPA on the use of sound science needed for the developi
and implementation of respob& environmental management
practices. Evidence of this ongoing collaboration is seen in the
selection of NCASI scientists as participants in numerous EPA
Science Advisory Board and other panels relating to surface w|
quality. N CA S| Oraft critesiaxdocaimentsre o n
presented below.

The proposed criteria and methods, including use of a multiple
linear regression (MLR) procedure, represent an improvement
over the existing criteria because they are based on the use of
additional test specieand sciencéased knowledge to adjust
criteria values for water quality. Nonetheless, we identify and
describe several concerns fo
adopting revised criteria.

EPAHQ-OW

201702600061
(Penny Shamblin,
Hunton & Williams
LLP on behalf of
Utility Water Act
Group (UWAG))

COMMENTS OF THE UTILITY WATER ACT GROUP ON:
UWAGOGs purpose is to partici
EPAG6s rul emakings under the
those rulemakings.] appreciates this opportunity to comment o
E P A @saft Aguatic Life Ambient Water Quality Criteria for
Aluminump ( BE2R-17001) (defined he
Cr i t ewhichaw@ag released for public review on July 28, 20
82 Fed. Reg. 35,198. The Draft Criteria uses multiple linear
regression (MLR) models to derive s#gecific aluminum criteria
based on the pH, hardness, and dissolved organic carbon (DG
of the watebody.

Al umi num i s an ubiquitous cr
lithosphere. As such, the element is present in-seggace strata,
including coal deposits. Many UWAG members own and opera
fossil fuelfired electric generating facilities, including clefired.
The extraction and combustion of coal results in waste and
wastewater streams that may contain aluminum. Therefore, th
development of water quality criteria for aluminum is of interes
UWAG.

Aquatic life criteria, including for aluminum, shloube adequately
protective; they should not, however, be overly conservative sy

Thank you for youcomment substantivecommentsare
addressedubsequentlyn detailed responses

Since the2017draft document was released, additional
toxicity tess were conducted witeriodaphnia dubiand
Pimeptales promelashereby expanding the water chemist
empirical data used for model developmé a result, e
water chemistry bounds for the 2018 criteria were expand
with details and rationale provided in the criteria documen
and summarized belowhe criteria calculator can be used
address waters within a pH range of 5.0 to 1Bd hardness
values thecriteria calculator allows entry of values betwee
0.01 and 430 mg/L total hardnesstaria magnitudes will
not increase or decrease by increasing the hardness abo
mg/L total hardness (as Cag)OFor DOC, he criteria
calculator will not extrapolatbelow the lowest empirical
DOC of 0.08 mg/L and upper limit of the empirical MLR
models will be bounded at a maximum 12.0 mg/L DOC in
criteria calculatgrcriteria magnitudes will not increase or
decrease by increasing the DOC above 12.0 mg/L.

No edits.
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that unnecessary regulatory burdens are imposed on economi
activities important to the states and the nation. Overall, UWAC(
believes the scientific basis of the Draft Qriieis relatively
sound, at least for the ranges of the parameters in the underlyi
data used in developing the MLR modefsH of 6.0 to 8.1;
hardness up to 150 mg/L as CaCO3; and DOC of up to 5.0 mg
Outside of those ranges, however, the scientifliclitais
questionable.

These comments focus on the
derivation of the Draft Criteria to enhance the robustness of th¢
final updated criteria.

EPAHQ-OW 6,EPAG6s use of the wood fr og | Thankyouforyoucomment No edits.
201702600061 | criterion was appropriate.
(Penny Shamblin, UWAG agrees with EPAOGs fraglse o
Hunton & Williams | chronic test result to satisfy the 1985 Guidelines efgftily
LLP on behalf of . . . -
Utility Water Act minimum data requirement (MDR). If this data point were not
Group (UWAG)) used, the chronic criterion would need to be calculated using &
acuteto-chronic ratio (ACR). Chronic criteria developed ugin
ACRs, in some cases, have high uncertainty and thus could be
underprotective (Raimondo et al. 2007). Also, the dasponse
pattern of acute exposures to a particular organism may be
different than the doseesponse pattern for chronic exposures.
[Cited References]
EPAHQ-OW Comments on Proposed Water Quality Criteria Thank you for youcomment No edits.
201702600063 | A. The Borough of West Chester supptiresdevelopment of wate
(fewvin ?aketsy Director| quality criteria based on sitepecific water chemistry and logical
(o) astewater, H i
Borough of West and scientific approaches.
Chester, Chester
County, Pennsylvania)
EPAHQ-OW United States Steel Corporation (U.S. Steel) is submitting the | Thank you for youcomment substantivecommentsare No edits.
201702600066 | following comments to the Environmental Protection Agency | addressedubsequentlin detailed responses
(David Smiga, (EPA) in support of the Federal Water Quality Coalition (FWQ(
ézﬂitsaé‘t General comments submitted by Barnes & Thornburg LLP on thigcal of

Environmental, United
StatesSteel
Corporation)

Availability of Request for Scientific Views: Draft Updated Aqu
Life Ambient Water Quality Criteria for Aluminum in Freshwate
U.S. Steel is a member of the American Iron and Steel Instituté
(AISI), who is represented in the FWQC as indicaretthe Barnes
& Thornburg LLP comment letter.

The Draft Criteria will be considered by States in adopting wats
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quality standards for aluminum, and in issuing effluent limits fo
aluminum in discharge permits. U.S. Steel, like the FWQC,
generally suppog the Multiple Linear Regression (MLR)
approach which incorporates receiving waterbody quality for
deriving a sitespecific aluminum quality criteria. U.S. Steel alsg
has the same concerns as the FWQC that we believe must be
addressed before the recommethdeteria guidance document is|
finalized. The following is a summary of these issues:

EPAHQ-OW By way of background, Pennsylvania's aluminum criteria was | Thank you for youcomment substantivecommentsare No edits.
201702600068 | approved by US EPA Region 3 in 2001 when the Commonweg addressedubsequenglin detailed responses
(Rachel Gleason, adopted US EPA's acute criterion, but rejected US EPA's chro
Ezﬁﬁl;;\l/\fr:zcggél criterion due to problems witthe science on which it was
Alliance (PCA)) developed. While we appreciate the US EPA revising the 1988
Criteria and the flexibility that the draft criteria could provide to
operators when treating effluent limitations to meet the alumint
limits, there are still some nm@j concerns and clarifications that
need addressed by US EPA prior to final publication.
EPAHQ-OW The Draft Criteria for aluminum are based on a Multiple Linear| Thank youfor yourcomment substantivecommentsare No edits.
201702600071 | Regression (MLR) approach. Using that approach, EPA's addressedubsequentlyn detailed responses
(Fredric P. Andes, document provides for derivation of sgpecific water quality
\?V‘;?L‘:'”Q"‘Sglrigedera' criteria, based on the levels pH, hardness, and dissolved
Coalition (FWQC)) organic carbon (DOC) in that waterbody. The FWQC believes
this approach represents a substantial scientific improvement
the methods that EPA has used in the past to develop
recommended aluminum criteria. However, oewview of the Draff
Criteria has yielded a number of significant technical and
implementation concerns. We believe that it is critical for EPA
address these issues before it finalizes the recommended critg
Those issues are set forth below.
EPAHQ-OW Multi -Linear Regression (MLR) modeling approach Thank you for youcomment No edits.
201702600073 | The Associaton supports the EPAG6s

(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

water quality criteria for aluminum. The current nationally
recommended criteria date to 1988, and significant additional ¢
is now available to support their revision. EPA proposes using
multiple input (pH, hardness, and DOC) MLR methodology as
outlined in the draft criteria document. In particular, the
Association asks that EPA proceed with this work consistent w
its existingl985 Guidelines for Deriving Numerical National
Water Quality Criteria ér the Protection of Aquatic Organisms
and TheirUse§i 1 985 Gui del ineso), at
collaborate with aluminum toxicology experts such as those

involved with the Aluminium REACH Consortium to reach a fin
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updated aluminum ambient watguality criteria that accurately
reflects the best available science.

EPAHQ-OW
201702600073
(Curt Wells, Director
of Regulatory Affairs,
The Aluminum
Association)

GEI Consultants, Inc. (GEI), on behalf of the Aloom
Association, has reviewed the United States Environmental
Protecti on Ag eDnatt Ypilated AdqaRiALjfe 2 O
Ambient Water Quality Criteria for Aluminum in Freshwat@ur
review focused primarily on assessing which toxicity studies wi
deemedacceptable by EPA for inclusion in the criteria
development, the rationale for their inclusion, and whether the
results from these studies were used appropriately and in
accordance with the 1985 ERBuidelines for Deriving Numerica
National Water QualityCriteria for the Protection of Aquatic
Organisms and their Useédditionally, we have reviewed wheth
the draft criteria document addresses aluminum chemistry and
bioavailability under field conditions as opposed to the simpler
laboratory water quality onditions used in the toxicity tests from
which the draft criteria were derived.

We appreciate the efforts EPA has taken to evaluate the new
toxicity data and bioavailability models for aluminum that have
recently been publ i s drafthluminim
criteria represent a significant improvement in the scientific
reliability of these criteri
criteria (EPA 1988). The inclusion of water qualligsed criteria
calculations for pH, hardness, and dissedl organic carbon
(DOC) represent significant improvements, and will provide for
much more accurate levels of aquatic life protection than the o
fixed criteria concentrations. Based on our review of the draft E
criteria, we provide the following caments regarding several
issues which we believe warrant further explanation or
clarification from EPA.

Thank you for youcomment substantivecommentsare
addressedubsequentlyn detailed responses

No edits.

EPAHQ-OW

2017+02600075
(Steven ABuffone,
CHHM, QEP, GIT,
Supervisor,
Compliance and
Regulatory Affairs,
CONSOL Energy Inc.)

We commend the EPA for reviewing the 1988 AWQC Criterion
and proposing a draft revision that could offer more flexibility tc
operators when treating effluent to néee aluminum limits,
however there are still some concerns and clarifications that
should be addressed by EPA prior to final publication.

Thank you for youcomment substantivecommentsare
addressedubsequentlyn detailed responses

No edits.
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EPAHQ-OW While reviewing the studies EPA used to calculate the Draft | The 1985Guidelines recommendations were followed No edits.
201702600064 | Aluminum Criteria, WVDEP was concerned that some of the d{ regarding acceptability of specific testhie CCC was

(Scott G. Mandirola,
Director, West
Virginia Department of
Environmental
Protection (WVDEP))

EPA used has been available for review by the public for only
very short time. Regardless of this difficulty presented in reviey
these very recent studies, WVDEP noted that EPA made decis
that differed from WVDEP's analysis for inclusion and exclusio|
some studies. These data decisions affected the outddhres
Genus Mean Acute Values (GMAVS) and thus the Criterion
Maximum Concentration (CMC). For instance, this caused
Ceriodaphniathe most sensitive species in West Virginia's
analysis, not to be among the top 4 most sensitive species in t
EPA analysisin addition, while the West Virginia database was
normalized for hardness, the EPA normalized using the multip
linear regression for hardness, pH, and DOC. EPA's multiple
linear regression approach makes assumptions. For instance,
Daphnia using rgression assumes all invertebrates react to
aluminum adaphniado.

To calculate the criterion continuous concentration (CCC), inst|
of using an acute to chronic ratio, as recommended by the 19§
Guidelines, EPA went with a chronic database to calcuddiaal
chronic value (FCV). The 1985 Guidelines state "to derive a
criterion for freshwater aquatic organisms and their uses, the
following should be available ... acdut@ronic ratios [sic] with
species of aquatic animals in at least three differentlfast
(Guidelines 1985).

calculated using the eight famitginimum data requirement
approach as recommended by the Guidelines. This apprq
has less uncertainty than theuteto-chronic ratio(ACR)
approach.

As noted in the document, data were normalized for pH, t
hardness and DOC to represent the most current scientifi
information (e.g., DeForest et al 201 8gflecting known
factors driving bioavailability and toxicity of aluminum

EPA-HQ-OW

201702600044
(Shelly Lemon, Chief,
Surface Water Quality
Bureau, New Mexico
Environment
Department)

4. Recent studies suggdsat initial toxicity trial conditions,
rather than natural water conditions, may dictate observed
negative salmonid physiologic responses (Poleo & Hyttemd, 2
Winter et al.,2005; Cardwell et al., 2017). This is a crucial
unknown as reactive aluminumtérmediates formed in mixing
waters of differing pH could lead one to erroneously conclude {
steadystate aluminum at alkaline pH is toxic to aquatic life.
Ageing of aluminum solutions with toxicity exposure waters is
acknowledged in the guidance doamnt) butthe State of New
Mexico would like the guidance to clarify whether studies used
the development of the draft guidance accounted for aluminunm
ageing.

Text was added to document clarifying that not all studies
accounted for aluminum aging priar test initiation Newer
studies are elucidating the aging of solutions, which will
provide a better understanding of the aquatic
toxicity/bioavailability of aluminum.

Section 2.3
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EPAHQ-OW Additional Comments Thank you for your commentés stated in Section 3.1 of th| Section 3.1
201702600014 | WDEQ/WQD commends EPA for the extensive collection and| document: "Most fish and invertebrate data are femuite

(David Waterstreet,
Manager, Watershed
ProtectionProgram,
Water Quality
Division, Wyoming
Department of
Environmental Quality
(WDEQ/WQD))

presentation of toxicity data in the appendices of the draft
document. Though these tables aery useful, WDEQ/WQD has
noticed several discrepancies among the appendices. WDEQ/
did not see any test duration or assessment endpoint informati
listed for the studies in Appendix A or B. Further, the studies in
Appendix E, F and | do not inclu@ay information on DOC
concentrations. If available, WDEQ/WQD requests that EPA
include this information so each study can be fully evaluated.

toxicity tests that were 96 hours in duration, except the te
for cladocerans, midges, mysids and certain embryos ang
larvae of specific estuarine/marine groups, which were 48
hours in duration." Thus, adtudies provided in Appendix A
(FW acute)and Appendix B (SW acutadhered to the
recommended test duratiofext has been added to clarify
thatthe assessment endpoint (eithersg LCso depending
on the species) also followed Guidelines recommendatior]

The EPAchose not to add the DGf@Ilumnto Appendices E,
F and | In Appendix E (Acceptable Toxicity Data of
Aluminum to Freshwater Aquatic Plant)d Appendix F
(Acceptable Toxicity Data of Aluminum to Estuarine/Marir|
Aquatic Planty studies often did not report DOC and there
were notenough data to develop criterfgppendix | (Other
Data on Effects of Aluminum to Estuarine/Marine Aguatic
Organism¥contains data #t arenot used in the criteria
derivation because they were not of sufficient quality.

EPA-HQ-OW
201702600025
(Peter T. Goodmann,
Director, Kentucky
Division of Water)

The Kentucky Division of Water appreciates the opportunity to
comment on the Draft Updated Aquatic Life Ambient Water
Quality Criteria for Aluminum in Freshwat€dEPAHQ-OW-2017
0260).

A review of the material raises several concerns regarding the
draft criteria. The document narrative indicates that the curatio
of the recommended acute limit is one hour, however, the tablg
the Executive Summary and Table $hbiadicate a duration of
one day. The division urges the EPA to resolve this discrepang
amount of time recommended for the acute limit.

Thank you for your comment, the typo was fixed in both
tables and edited to la8'1-hour average.”

Executive Summar
Table 9

EPAHQ-OW
201702600027
(Jill Bicknell, Chair,
California Stormwater
Quality Association
(CASQA))

7. Corrections or clarifications

Tables in the Fact Sheet and the Draft Criteria Document shoy
freshwater acute criinwemd af ars
current and proposed criteria. However, on page xi, the docum
s t a tTkexrjterididurations are onrbkour average for acute ang
4day average for ohtoniaddite
Criteria Document states that the acetéerion is a onehour
average concentration.

Thank you for your comment, the typo was fixed in both
tables and edited to be &Hhour average."

Executive Summary
Table 9
Fact Sheet
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EPAHQ-OW The 2017 Criteria Document Thank you for your comment. Alitional information has Section 2.1
201702600041 |Page xii of the 2017 ¢ 1988 e r i| been added to clarify terminology addition, text was Section 2.6.2
(John Heggeness and | aluminum freshwater acute criterion was basedlmsolved edited to be consistent with identified terms.
Mary A. Siders, al umi num c o n and thatfir Tahtiiso n2s0é107 d
Bureau ofWater . . L
Quality Planning update is based aotal aluminum concentratiogso Ho we v,
(BWQP), Nevada text on pages 20 to 21 of the 2017 document contradicts the a
Eivi_sion of ol st ati ngl988MAWEQC dritered Tithe phr ase,
nvironmerta criteria,o |itetrarl |lguaslaiytsy ia

Protection (NDEP)) This error occurs at least five times in the diddcument. This is &

hazard with overuse of acronyms; they tend to lose meaning tq

readers (and authors)or aluminum were based @tid-soluble

concentrations and were sufequentlyexpressed in terms of tota

recoverable aluminumThe current EPA approved CWA Test

Methods for aluminum in water and wastes by inductively couf

plasmaatomic emission spectrometry and inductivadypled

plasmamass spectrometry measuotal recoverable aluminum 0

Pages 3 and 4 of the 2017 document define what the various t

me a n, sthedetms filtgred, dissolved, unfiltered, and total

and their relationships are

constituents that exist in chesal solution in a water sample. The

designation Afilteredo pert a

passed through a filter membrane of specified pore diameter,

commonly 0.45 micrometer or less for inorganic analytes.

Therefore, for interpretatiorthe filtered samples will be assume

to be dissolved al umi num. A T

an unfiltered, representative watsuspendedediment sample.

This term is used only when the analytical procedure includes

acid digestion procedurthat ensures measurement of at least g

percent of the constituent present in both the dissolved and

suspended phases of the sample. Therefore, for interpretation

unfiltered samples will be assumed to be total alumindm
EPA-HQ-OW NDEP BWQPT Sequential Technical Comments on Draft Thank you for your comment. Additional information has | Section 2.1
201702600041 | Aquatic Life Ambient Water Quality Criteria for Aluminum been added to clarify terminology used. In addition, text w Section 2.6.2
(John Heggeness and | (EPA 2017) edited to be consistent with identified terms.
Mary A. Siders,

Bureau of Water
Quiality Planning
(BWQP), Nevada
Division of
Environmental
Protection (NDEP))

1. Page xii of the Executive Summary at e §hetl98& t ,
aluminum freshwatr acute criterion was based on dissolved
aluminum concentrations and
draft criteria update is based on total aluminum concentratoas

The
statementPage 14 onht e

a r incortect
er i datms

r e f aisselved @uminun

fppe
1988 crit
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Public Commenton Topic 8: Regarding the document in
general

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

recommended that aquatic life criteria for aluminum not be
expressed as dissolved aluminulm The 1988 do
further snobenorgh datahaee tvaildlde concerning
the toxicity of dissolved aluminutm allow derivation of a
criterion based on dissolved aluminund

Instead, the 1988 document appears to define three states of
aluminum in water samples:
1 field-filtered (i.e., dissolved);
1 acidified before filtering (i.e., acid soluble, which some
alsotakeas At ot al o) ;
9 digested in the lab (i.e., total recoverable)

EPAHQ-OW McCauley et al. 1986 C. dubia (page ) An EC,, could only be calculated for the Lake Superior wg No edits.
201702600048 | Although not used in the calculationtbf SMCV , the MATC test. The UW latwater test missed the endpoint (no
(William Stubblefield, | v al ue reported in the tabl e |treatmentwith insignificanteffects). Thus, ankgiS not
Professor, reported in McCauley et al available for this test (neither TRAP model 56
Environmental and e . . .
Molecular Toxicology, | Clarification on the difference is recommended. recommended for this test).
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)
EPAHQ-OW Line Item Comments Thank you for highlighting thigrammatical error, the error | Foreword
201702600048 | Page ix (Forward) was corrected.
(William Stubblefield, | SentenceAlternatively, states and authoritéribes may use
Professor, derive numeric criteria based on other scientifically defensible
Environmental and S . :
Molecular Toxicology, | Methods but the criteria must be protective of designated uses|
Oregon State
Xriversity%nbehalfof Comment Gr ammatical error fAmay
uminum COtOXICIty )
Research Group) appropriate.
EPAHQ-OW Page ix (Forward) Thank you for highlighting this grammatical error, the erro, Foreword
201702600048 | SentenceAgency decisions in any particular situation will be was corrected.

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

made by applying the Clean Water Act and EPA regulations of
basis of specific facts presented and scientific information thern
available.

At he

Grammati cal

eo.

Comment
ava | abl

error
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Revision Location in

Number I EPA Response 2018 Aluminum
(Organization) genera Criteria Document
EPAHQ-OW Page xiv Thank you for highlighting this grammatical error, the erro| Executive Summary
201702600048 |Sentence The 1985Gui delineseé was corrected.

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

CommentGrammatical error. Please add a space between 19§
and Guidelines.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Page 2 (Problem Formulation)
Sentencealuminiosilicate

CommentPlease check spelling. Should thisddeminosilicate,
not aluminiosilicate?

Thank you for highlighting this spelling error, the error wa
corrected.

Section 2.1

EPAHQ-OW
201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behdlof
Aluminum Ecotoxicity
Research Group)

Page 11

Sentence é. at pH of 7.61.and 8.

CommentGrammatical error. Remove period after 7.61, add
space.

Thank you for highlighting this grammatical error, the erro
was corrected.

Section 2.3

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Page 23
Sentencean LC50

CommentGrammatical error. Should be a LC50, not an LC50.

Thankyou for highlighting this grammatical error, the errof
was corrected.

Section 2.6.2

EPAHQ-OW
201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
ResearctGroup)

Page 27

SentenceRecent publications by Cardwell et al. (2017) and
Gensemer et al. (2017) summarized stienn aluminum chronic
toxicity dataé

CommentThe citation of Cardwell et al. (2017) in this sentenceg
incorrect in this sentence and shdie removed. Gensemer et a
2017 summarized these data.

Thank you for your suggestion, the citation was corrected

Section 2.7.1
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Public Commenton Topic 8: Regarding the document in

Revision Location in

Number I EPA Response 2018 Aluminum
(Organization) genera Criteria Document
EPAHQ-OW Page 85, 116, 117 Thank you for highlighting these spelling errors, the errory Section 7
201702600048 | SentenceReferences: Call, OSU, Sauer werecorrected.

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
Universityon behalf of
Aluminum Ecotoxicity
Research Group)

CommentSpelling errors in references, change Univeristy to
University.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Appendix L (Page i2)

SentenceAluminum ACRs could bmlculated four freshwater
species, a mussel, a cladoceran, an amphipod and a fish. No
estuarine/marine ACRs could be calculated.

CommentGrammatical error. Suggest revised sentence:
Aluminum ACRs could be calculatxdt four.

[Cited References]

The ACRappendixwas removed from the final document.

No edits

EPA-HQ-OW
201702600012

(Nancy Sonafrank,
Program Manager,
Alaska Department of
Environmental
Conservation (ADEC))

3. It is well understood that the toxicity of aluminum is influence
by the changein the pH of surface water. To facilitate states'
understanding regarding pH toxicity at various concentrations
to fully protect aquatic organisms from the effects of pH found
natural surface waters, ADEC requests EPA expand on the tal
found inAppendix K that present criteria for various water
chemistry conditions. The current tables do not sufficiently sup
the incremental measurements of pH concentrations (e.g., 6.0
6.2) and the level of variation that ADEC expects to see in Alas
surface waters. Small differences in pH result in large differeng
in the resulting criteria.

The Aluminum Criteria Calculator allows users to enter ug
500 individual sets of water chemistry conditions at once {
ease facilitation of these incrementél poncentrations.
Please use this maecemabled Excel file to calculate criteria
magnitudes that are not presented in Appendix K.

Aluminum Criteria
Calculator "Over 20
Scenarios" tab

EPA-HQ-OW
2017026060012

(Nancy Sonafrank,
Program Manager,
Alaska Depament of
Environmental
Conservation (ADEC))

Other Issues of Concern

1. ADEC questions why EPA chooses to incorporate
estuarine/marine criteria discussions sections throughout the
document when there is not enough data to develop WQC for
estuaries andnarine environments. For clarity, EPA should
publish a separate criteria document when there is enough dat
support criteria development or combine the estuarine/marine
criteria text and data into an appendix.

Criteria document updates typically presalhavailable data
and information (both freshwater and estuarine/marine) fg
specific contaminants as recommended by the 1985
Guidelines. Even though estuarine/marine critegianotbe
recommended with this update, the available information
be usedy different entities (states, tribes, etc.) in other wg

No edits.
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Number Public Commenton Topic 8: Regarding the document in EPA Response 2018 Aluminum
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(Organization) Criteria Document
EPAHQ-OW EPA Response to External Pé&view Comments on the Draft | Text was added to the document clarifying the solubility | Section 2.2
201702600041 | Aquatic Life Ambient Water Quality Criterfar Aluminum- 2017 | range for aluminum hydroxide, and sbllity values for
SohnAl'leSggeneSS and| (July 2017) aluminum chloride, aluminum nitrate and aluminum sulfat

ary A. Siders,

Bureau of Water
Quiality Planning
(BWQP), Nevada
Division of
Environmental
Protection (NDEP))

Peerreview comments on an earlier draft of the 2017 aluminur
criteria document suggest the reviewers were specialists in aq
toxicology rather tan aqueous geochemistry. If so, the critical

i ssue of aluminum solubility
versus Atotal 6) may not have
the peefreview process. Indeed, a word search of the July 201
AEPA Reshbwitnsrendlo Peer Review
mat ch ffoirl igiedd or Afiltere
comment that a fAParagraph st
be an appropriate place to mentialuminum solubility and Ksp
(unless a separatgection on chemistry is adopted per my
suggestion aboveThis is an important concept in natured a
really important concept in
near the top of the page says that at neutral pH aluminum is n¢
insolublei this should be quantifiedThe Ksp of aluminum
hydroxide allows clear estimation of the solubility limits of

al umi num. 0

EPAG6s response to both of th
fisever al sources had c¢ o sdweddid
notaddthismf or mati on. 0 The NDEP 1

disagreement of Ksp values for most species, due to the difficy
obtaining these values experimentally; however, that is not a v|
reason for ignoring the concept of solubility products entirely.
[Note:theKsp value is the fAsol ubi
equilibrium constant for a solid dissolving in aqueous solution,
and is typically determined experimentally].
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ﬁgmbmeerm Public Commenton Topic 8: Regarding the document in EPA Response Egi/';fﬂ;?ncsgon n
. general o
(Organization) Criteria Document
EPAHQ-OW 2.Pages24&. The 2017 draft doc umeg Thankyou for your comment, text edited as suggested. | Section 2.1
201702600041 | filtered, dissolved, unfiltered, and total and their relationships ¢
(John Heggenessand| d e f i ned bel ow. fDissolvedo r
Mary A. Siders, chemical solution in a water
Bureau of Water . . . .
Quality Planning pertairs to constituents in a water sample passed through a filt
(BWQP), Nevada membrane of specified pore diameter, most commonly 0.45
Division of micrometer or less for inorganic analytes. Therefore, for
E”V"O”.me”ta' interpretation, thefiltered samples will be assumed to be dissol
rotection (NDEP)) . o~ .
aluminaoml 0Apertains to the ¢
representative watesuspendesgediment sample. This term is
used only when the analytical procedure includes an acid dige
procedure that ensures measurement of at least 95 percent of
constituenpresent in both the dissolved and suspended phase
the sample. Therefore, for interpretation, thdiltered samples
wi || be assumed to be total
ADi ssolved aluminumod i s defi
0.45¢e m me mb r aTheeNDER id mom specific, requiring
that fAdi ssolvedo be associ-at
filtered prior to acidificat
operational definition, based on what portion of the sample pas
through a 0.45 m f .iAhytsample that is acidified prior to
filtering is considered by N
analysis.
EPAHQ-OW 4. Section 2.2, Pages9 . AEnvironment al Figure 2 is proided in the document to give the reader an| No edits.
201702600041 | This section attempts to build on the information provided in | overall perspective of the solubility of aluminum over a wi
sgr;\:esg_gzpfss and| Section 2.1. However, Section 2.2 seems to focus on the pH range. As stated in the document, Figure 2 is taken
. Si ,

Bureau of Water
Quality Planning
(BWQP), Nevada
Division of
Environmental
Protection (NDEP))

geochemical behavior of aluminum in the aqueous environmer
specifically, solubility and speciation dissolvedaluminum.
Figure 2 (page 9) shows the relative abundance of aqueous (.
dissolved) species through a range of pH values. Unfortunately
Figure 2 | i st s #To-ds]therkby addingriou
the confusion inherent in Ad
The title on the yaxis should be changed to something like

fiRel ative Percent of Di ssol v
havec onf used one of the peer r
2éaluminum in the water <colu
insoluble form of aluminum h

incorrect; Figure 2 shows the relative abundancelissolved
species oéluminum at different pH values.

Passage througha 0.45m membr ane fil ter

verbatim from Zhou et al. (2008) and as described in the
paper, Panel A of the figure illustratéhe results of
aluminum speciation of the total added to a saline solutior
the absence of Iligands. THh
Al umi numo di sagxikianglatide toahe totalh €
added, not percent dissolved relative to percent total. And
datted lines indicate solutions that would be supersaturate
with respect to freshly prepared Al(OHpr the pH range in
which the calculated concentration of Al(QH)xceeds its
solubility. At pH 7, the majority of the aluminum is as
Al(OH)3;, and a®bserved by the authors, the insoluble
Al(OH)3; remained dispersed in solution as a labile, colloid
suspension (diameter of a4
equilibration of aluminum solutions with the less soluble,

crystalline form of Al(OH} (gibbste) would take months.
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EPA Response

Revision Location in
2018 Aluminum
Criteria Document

definition for fAdissolvedo
However, the true nature of
theoretical solubility oaluminum under a range of pH and
chemical conditions, combined with reaction times needed to
achieve equilibrium. Section 2.2 provides some discussion of |
pH and the presence of complexing ions can affect the solubili
aluminum in natural waters. Taughout this discussion, the focu
is on dissolved aluminum, and how pH and DOC can affect thq
amount of aluminum dissolved in water (which is why the critet
consider both pH and DOC). From the information provided in
this section, the reader would expé¢he criteria to be based on
dissolved aluminum; that reader would be wrong.

a

What is the purpose of considering pH and DOC, when the
proposed 2017 criteria are based on total (i.e., dissolved and
particulate) concentrations of aluminum?

The AEnvironment al Fat e
document provides the reader with an overview of the
chemistry of aluminum in the aquatic environment to
compliment the information presented in Section 2.1. It is
meant to ifluence how the criteria are derived. The decisi
to base the criteria on total aluminum reflects a number ol
considerations (analytical procedure, bioavailability, etc.),
of which potentially impact implementation of the propose
criteria.

an

EPAHQ-OW
201702600041

(John Heggeness and
Mary A. Siders,
Bureau of Water
Quiality Planning
(BWQP), Nevada
Division of
Environmental
Protection (NDEP))

6. Pages 1214. The topic sentence of the last paragraph states
that, #AFor f i séduy,sitetoftalemirgiin toicityi s
under either acidic or alkal

follows the amphoteric nature of aluminum, suggesting that the
criteria be based on dissolved aluminum. Likewise, on page 13
text notes that the biotic ligdn mo d e | (BLM), fi
bioavailable portion of dissolved metals in the water column ba
on sitespecific water quality parameters such as alkalinity, pH

and dissolved organic carbon
a multiple linear regression adel (MLR) because, although sucl

Afémodels are | ess complex th
the bioavailability of al umi
di scussion seems to poi didgsolved

met al s. 0 A g atiseems confuged ahahe matter of

Dissolved, colloidal and precipitated forms of aluminum al
all bioavailable to aquatic organisms, which supports the
criteria as total aluminum. Thus, if aluminum criteria are
based on dissoldeconcentrations, toxicity would likely be
underestimated, as colloidal forms and hydroxide precipit
of the metal that can dissolve under natural conditions an
become biologically available would not be measured.

Section 2.1
Section2.6.2

Afitotal 06 versus Adissolved. 0
EPAHQ-OW 7.Pages2®®1l. The 2017 dr aft Thead98& nm Thank you for your comment. Additional information has | Section 2.1
201702600041 | AWQC criteria for aluminum were based acid-soluble been added to clarify terminology used by USGS. In addit Section 2.6.2
sohnAHesggeneSS and| concentrationsand were subsequently expressed in ternstalf | text was edited to be consistent with identified terms.
ary A. Siders,

Bureau of Water
Quiality Planning
(BWQP), Nevada
Division of
Environmental
Protection (NDEP))

recoverable aluminunThe current EPA approved CWA Test
Methods for aluminum in water and wastes by inductively coup
plasmaatomic emission spectrometry and inductivatyipled

plasmamass spectrometry measueogal recoverable aluminum
(U.S. EPA 19944, b). The 1988 criteria considered use of dissq
aluminum, but instead recommended asidduble aluminum . . ¢

The 2017 docunme needs a thorough review to eliminate such
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contradictory statements regarding the nature of the 1988 crite
Further, if standard ICPAES and ICPMS analyses actually
measure Atotal recoverable
2017 document, thehis likely that many states will have only
data for fdi sfiterdd prierdotacidificatioa).and
itotal recoverableo (i.e., wu
acidification and analyzed by ICGRES or ICRMS) aluminum.
(Also, please notetht A AWQC criteriao i
literally states, Aambient w

a

EPA-HQ-OW

201702600041
(John Heggeness and
Mary A. Siers,
Bureau of Water
Quiality Planning
(BWQP), Nevada
Division of
Environmental
Protection (NDEP))

8. Page 21. The text discusses the relationship between
concentrations described as
versus toxicity. The fifth sentendetloe last complete paragraph
on page 21 states:

AiToxicity was only observed
unfiltered; furthermore, doseesponse was only observed using
total aluminum as opposed to measurements of dissolved or
monomeric forms (Gensemeraet 2017) .0

The study cited (Gensemer et al. 2017) is not yet published an|
could not be found ehine. Therefore, the data on which this
conclusion is based and the control (or lack thereof) of
confounding variables are unknowns. Could it not be that th
suspended particulates present in an unfiltered sample would
an adverse effect on the organisms tested? Were all other
parameters accounted for? What is the mechanism by which ti
unfiltered portion of the water sample imparts toxicity? Is
Gensemee t al using Amonomeri c(
or as a Subset of #fAdissolved
operational definition only (i.e., that portion of the sample that
pass througha 045 m membrane filter),
define particulate sizes that appeared to increase toxicity? Unt|
these data and this study can be reviewed, the draft criteria ca
be properly evaluated.

The Gensemer et a{2018 studywasavailable onlingpre-
publication at the time of the draftlease. It is nowublished
hardcopyand addresses thegeestions

Gensemer, R., J. Gondek, P. Rodriquez, J.J. Arbildua, W
Stubblefield, A. Cardwell, R. Santore, A. Ryan, W. Adamg
and E. Nordheim. 2018. Evaluating the effects of pH,
hardness, andissolved organic carbon on the toxicity of
aluminum to freshwater aquatic organisms under
circumneutral conditions. Environ. Toxicol. Chem. 37(1}: 4
60.

No edits.

EPA-HQ-OW

201702600041
(John Heggeness and
Mary A. Siders,
Bureau of Water
Quiality Planning
(BWQP), Nevada
Division of
Environmental
Protection (NDEP))

10. Section 2.7.1, Pages :38. The discussion of the MLR mode
focuses on the solubility of aluminum (i.e., dissolved aluminum
and how it is affected by pH. The other factors (hardaess
DOC) appear to modify the bioavailability of dissolved aluminu
by cation competition (Mg2+, Ca2+) for binding to fish gills or
reduction in toxicity when dissolved aluminum is bound by orgyq
matter.

As stated previously, the criteria are based on total alumir
to adequately address the bioavailabitifyaluminum in the
environment andb also include colloidal and precipitated
forms. Natural field samples are not typically used for
toxicity testing due to the potential for other contaminants
be present, thereby exerting additional toxic stress on the
organisms.

No edits.
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The focus of the discussion remainsd@solvedaluminum, yet the
new criteria specify use of data fantal aluminum, as shown on
Figures 4 and 5, against pH, which (as noted in the quote abo
affects solubility of aluminum (i.e., dissolved species), and in
Figures 6 and 7, against concentration d®B and hardness, as
well as pH.

i The ne g trmmiaccauntpfdd the fact that Al
bioavailability decreases from pH 6 to pH 7 and then increaseg
from pH 7 to pH 8, which is expected givenuh@ue solubility
chemistry of aluminurfDeForestetal. 200 ) . 0

The mechanism of toxicity associated with unfiltered samples
salt solutions prepared and tested in the laboratory is not
adequately discussed in the 2017 criteria document. The 2017,
document is internally inconsistent and needs extensive revisiq
following toxicity testing using samples of fididered and
unfiltered waters collected from streams and lakes.

Additional information has been added to clarify terminolo
used. In addition, text was edited to be consistent with
identified terms.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University onbehalf of
Aluminum Ecotoxicity
Research Group)

Terminology for measured Al

The importance of thoroughly and accurately defining measure
concentrations should be reviewed for clarity throughout the
document. The draft criteria incorrectly states thHt
concentrations for toxicity tests are expressed as total recover
Al. This is not correct in studies reported in Gensemer et al.
(2017), Cardwell et al. (2017), Wang et al. (2017), including the
European Aluminium Association and the Oregon Staigddsity
references. These studies reported aluminum concentrations g
itotal Al 6 and not Atot al re
methodology used in these studies involved preserving an
unfiltered sample with HNO® a pH of <2 prior to analysisand

does not include the additio
recoverabl eo. EPA should rev
fitot al Al 0 versus Atot al rec

implications in criteria/standards implementation.

The commenteis oorrect the studies noted should be
described as concentrations for toxicity tests are expresse
total Al, not total recoverable Al. Gensemer et al. (2018):
Total Al (acidified to pH <2 prior to analysis); Cardwell et
(2018): Total Al (acidifed to pH <2 prior to analysis); Wang
et al. (2018): Total Al (acidified to pH <2 prior to analysis)
European Aluminium Association (2009): Nominal
concentrations equate to total Al; European Aluminium
Association (2010): Nominal and Total concentratiahs, n
specify method for total Al; Oregon State University
(2012a,b,c,d,e,f,g,h & 2013): Total Al (acidified to pH <2
prior to analysis, although reports incorrectly state that
sample collected for total recoverable analysis).

No edits.
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Revision Location in

Number I EPA Response 2018 Aluminum
(Organization) genera Criteria Document
EPAHQ-OW Page 3 Thank you for your comment. Additional information has | Section 2.1
20170260-0048 | SentenceThe terms filtered, dissolved, unfiltered, and total and been added to clarify terminology.
(William Stubblefield, | their relationships are dafed below.
Professor,
E,,';Y'e’g?,;“f?;";'ijg}ggy, CommentThis sentence should be modified (see general
Oregon State comments on terminology). Sentence should include the term
XFiV?fsityfénbtehalftof facdal ubl ed as this terminol
uminum ECOtoXICIy | gocument (i.e., acidify the water sample with HX@®pH 1.65
Research Group) 1.85, followed by filtration
di fferentiation between ftot
mentioned.
EPAHQ-OW Chemistry of Aluminum Thank you for highlighting these discrepancibgse errors | Section 2.6.2
201702600073 | One of the central problems with the extrapolation of laborator|y werecorrectedThe 1988 AWQC for aluminum were

(Curt Wells, Director
of Regulatory Affairs,
The Aluminum
Association)

toxicity data with aluminum to regulatory criteria implementatio
in natual waters is the complex chemistry of precipitated or so
phases of aluminum. As EPA correctly summarizes on page 2
natural waters contain mineral particulate forms of aluminum t

may be subject to measur emen
recovea bl eo0 [ As per typical anag
recoverable metal, the term

applied to samples that have been acidified by HNO3 and HCI
followed by gentle fluxing (see Table 7 of Cardwell et al. 2017)
forms of aluminm. While this is an accurate statement, EPA dd
not fully explain this uncertainty in terms of how aluminum crite
should be applied, or even how the toxicity data presented in t
criteria document should be cited or interpreted. These are crit
omissions that would benefit from further explanation as EPA
revises the aluminum criteria. Specific aspects of this concern
outlined below.

T On page 22, EPA states t
toxicity tests are expressed as total recoverable alumi
in this document (unless otherwise specified), and not
the form of the chemical
correcBf or most all of the |
conducted or reviewed, total recoverable metal assayg
were not used to express the totahcentration of Al in
the test solutions. Rat h
aluminum assay which was simply the acidification of
unfiltered test solutions without the additional
digestion/fluxing step used in total recoverable analytiq
methods. The simple it ot al 6 al umi n
appropriate for laboratory test solutions (as correctly

discussed aacid-soluble concentrations and were
subsequently expressed in terms of total recoverable
aluminum.

Dissolved, colloidal and precipitated forms of aluminum al
all bioavailable to aquatic organisms, which supports the
criteria as total aluminum. Thus, if alumimicriteria are
based on dissolved concentrations, toxicity would likely b¢
underestimated, as colloidal forms and hydroxide precipit
of the metal that can dissolve under natural conditions an
become biologically available would not be measured.

The arrent EPA approved CWA Test Method (Methods
200.7 and 200.8) for aluminum in water and wastes by
inductively coupled plasmatomic emission spectrometry
and inductivelycoupled plasmanass spectrometry measursg
total recoverable aluminum (U.S. EPA 1994aTthis method
is based on acid soluble aluminum where the sample is
acidified to pH<2 and then filtered through a 0.45 pm filter
This process does dissolve the monomeric and polymeric|
forms of aluminum, in addition to colloidal, particulate, ang
clay aluminum. However, the EPA Methods 200.7 and 20(
are the currently approved methods for aluminum.

In the 2018 Final aluminum criteria document the EPA ha
noted that external research on new analytical methods ig
ongoing to address concerns with aluminum bound to
particulate matter (i.e., clay) from natural waters being
included in the total recoverabhluminum concentrations.
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pointed out by EPA on page 69) that only contain
dissolved monomeric and precipitated forms (e.qg.,
aluminum hydroxides) of aluminum. This simpler total
metal assay shouldhdeed solubilize any precipitated
forms of aluminum, thereby leading to an accurate
measure of all aluminum forms in the test solutions.
Therefore, EPA should no
recoverableo aluminum in
unlessthey are certain the study actually used this mor
aggressive analytical method.

On page 69, EPA correctly cites justifications for use g
Aitotal 6 aluminum concent
based on work presented in Gensemer et al. 2017 ang
Santore et B 2017. However, in this discussion, EPA
incorrectly uses the ter
other basic form of aluminum considered in Santore et
2017 in addition to dissolved aluminum. In an importar|
distinction, Santore et al. 2017 uses therte
Aprecipitatedo aluminum
that precipitate in the test solutions when concentratio
and pH are such that solubility of the dissolved metal i
exceeded. The other papers in this journal series (e.g.
Cardwell et al. 2017 ath Gensemer et al. 2017) also are
caref ul to use the term
distinguish solid phase aluminum that forms specificall
in test solutions following precipitation of the dissolved
(usually acidic) concentrated stock solutions at
crcumreut r al pH. The term i
be confused with mineral particulates in natural waters
so we suggest that EPA u
aluminum in this context.

Overall, we suggest that EPA do more to explain the
funcer t ai gpactytdtotalvar tothl recoeerable
aluminum measurements in natural waters. While EPA
correctly points out on page 69 that total (should be to
recoverable here) concen
potenti al ri sks of toxic
warranted to ensure that implementation of these crite
do not generate too many false positive outcomes (i.e.
total recoverable aluminum concentrations that exceeg
the criteria, but the true bioavailable concentration of
aluminum would not exceed théteria). A more clear

This approach would not acidify the sample to pH<2 but
rather to a lygher pHto better capture the bioavailable
fraction of aluminumThe method has been published as
Rodriguez, P.H.J.J. Arbildua, G. Villavicencio, P.
Urrestarau, M. Opazo, A.S. Cardwell, W. Stubblefield, E.
Nordheim, and W. Adams. 2019. Determination of
Bioavailable Aluminum in Natural Waters in the Presence
Suspended Solids. Environ. Toxicol. Chem. 29 April 2019
https://doi.org/10.1002/etc.4448heexpectation is that this
approach may better estimate the bioavailable fraction of
aluminum in natural waters.
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Comment
Number
(Organization)

Public Commenton Topic 8: Regarding the document in

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

understanding of this uncertainty would assist States &
Tribes as they seek to develop the best methods or
implementation tools to ensure the criteria are used ar
interpreted in the most accurate way possible. For
example, New M&o uses a coarse (e.g., 10 micron)
filtration step to remove at least some of the-tmtic
mineral phase aluminum as stated in their water qualit
standards: fAFor aluminum
analysis of total recoverable aluminum in a sample ihg
filtered to minimize mineral phases as specified by the|
department. 0 (see NMAC 2
Although coarse prefiltration presents a possible soluti
analytical methods based on a mild acé&hctive process
would likely provide a more accurate repemtation of
bioavailable aluminum in waters with significant amour
of mineral particulates because of the operational naty
of sizebased filtration methods. In particular, methods
that use a less strong or aggressive acidification step {
that usedn a total recoverable metal assay would likely
provide a more accurate measure of bioavailable
aluminum in natural waters. Such methods might inclu
the acid soluble test described in the existing national
aluminum criteria (EPA 1988), or even a modifigd 4
extraction method currently under development. We
recognize that these methods are not yet available for
compliance purposes under the Clean Water Act in all
cases. However, until such time as an improved methg
available (e.g., the modified pHMethod), we suggest
that EPA consider citing the ac&bluble method (EPA
1991; method 200.1) as the recommend method for
implementation as they did in the existing 1988 criterig
At the very least, we feel a more thorough discussion
the uncertaintiesagarding the use of total recoverable
aluminum concentrations in natural waters would grea|
help end users of these criteria.
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Comment

Public Commenton Topic 8: Regarding the document in

Revision Location in

Number I EPA Response 2018 Aluminum
(Organization) genera Criteria Document
EPAHQ-OW Page 4 Thefigure isthe latest and most up to date figure availablg No edits.
201702600048 | SentenceGroundwater concentrations of dissolved aluminum

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

(filtered using a 0.45 micrometer filter) from the NAWQA datab
collected during 1992003 are presented frigure 1, with a 90th
percentile concentration of dissolved aluminum concentrations
11 eg/ L.

Commentls 2003 the most recent data collection of groundwat
data? Could this be expanded to more current values?

EPAHQ-OW 1. The SWSC suggests clarification of the phrase-Speific TheEPAG6s criterion provi des|Noedits.
201702600028 | values" by clearly stating that water quality parameters should| authorized tribes to consider in their adoption of water qug
(Joshua D. Schimmel, | collected from the receiving water. standards under CWA section 303(c).
Executive Directn
22&’;?“5'3‘;":1?5{0‘;‘,”" The implementation documents thilaé EPA is developing
(SWSC)) are intended to provide assistance ttestand authorized
tribes that adopt into the water quality standards a criterio
based on or similartheEPAG6s r ecommend
EPAHQ-OW D. The TCEQ recommends EPA be clear and consistent Thank you for your comment. Additional information has | Section 2.1
201702600035 | regarding the speciation of aluminum. been added to clarify terminology. In addition, text was Section 2.6.2

(Richard A. Hyde,
P.E., Executive
Director, Texas
Commission on
EnvironmentaQuality

(TCEQ))

The speciation of aluminum in the 1988 criteria document is
referenced inconsistently in EPA's current proposal. EPA shou
clarify the speciation, anceference the information consistently,
For example, the following citations in EPA's current proposal
inconsistently reference aluminum speciation of the 1988 criter

1 Page xii: "The 1988 aluminum freshwater acute criteriq
was based on dissolved alumin concentrations..."

1 Page 20621: "The 1988 AWQC criteria for aluminum
were based on acidoluble concentrations, and were
subsequently expressed in terms of total recoverable
aluminum."

1 Page 21: "The 1988 criteria considered use of dissolve
aluminum, butnstead recommended acid soluble
aluminum for several reasons.”

1 Page 74: Table 9, Summary Overview of 2017 Draft
Aluminum Aquatic Life Criteria Compared to Current
1988 Criteria references aluminum concentrations for
both criteria documents as "total alumum".

edited to be consistent with identified terms.
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Comment

Public Commenton Topic 8: Regarding the document in

Revision Location in

Number I EPA Response 2018 Aluminum
(Organization) genera Criteria Document
EPAHQ-OW 5.Pages 1611. Sentences within one paragraph (split between| Thank you for your comment, text was edited for Section 2.3
201702600041 | pages 10 and 11 of the draft criteria document) appear to statg clarification.
(John Heggeness and | opposite results and conclosis. On page 10, the second senter|
Mary A.Siders, of the |l ast par agsth pliminsn feom the
Bureau of Water . - .
Quality Planning stock solution equilibrates with the test water and the pH
(BWQP), Nevada increases, the monomeric species of aluminum transform to th
Division of insolublepolymeric hydroxidepecies, which are more o X i ¢ ¢
E?(;’t';‘égg‘ne?&%@)) This seems to indicate that precipitates (i.e., insoluble forms) i
older solutions have higher toxicity than the dissolved (i.e.,
soluble) species of aluminum. However, the next two sentence
st at e t hatteshidtationothereasfa tramsformation
period of rapid speciation changes from shibred transient
amorphous and colloidal forms of aluminum to more stable
crystalline forms (Gensemer et al. 201&yedstock solutions
(aluminum solutions that have been gitiame to form more stablg
forms of aluminum) have been shown tddss toxidhan those
that are not aged. o6 Readers
occurs faster than Aover tim
faged. 0 One sentevctogxagsd ag
iless toxic.0 |Is this poorly
(i .e., fAmoreo or #fAlesso) for
EPAHQ-OW 9.Section 2.7.1, Page 27 P1| e as e -teenfalumirmum i s| As described on page 23ection 27.1), the "shorterm No edits.
201702600041 |chronic toxicity dat-wrmaondit@r r| chronic tests" refer to theday fathead minnow,-dayC.
sohnAHesg_gness and | What is diference between standard testing for chronic toxicity| dubiaand 72hr algal Pseudokirchneriella subcapitatéests.
ary A. Siders,

Bureau of Water
Quality Planning
(BWQP), Nevada

and the testing for sheterm chronic toxicity? Are the data from
shortterm tests of chronic toxicity for aluminum different from
data from standard chronic tests?

Standard chronic tests for invertebrates and fish usually s
the life cycle of the species, althougiday C. dubiaand 28
day early life stage fish tests are routinely usetthén

Eivi_sion of | sensitivity distribution focriteria derivation. Algatests

nvironmenta ideli

Protection (NDEP)) should be 96 hours as recommended by the Guidelines.

EPAHQ-OW 7. "Hardness" is used interchangeably with "Total Hardness" a Thank you for your suggestion. Bwoid confusion, "total" | Throughout the
201702600044 | itis difficult to tell without investigating all the subtending was added throughout the document. Currently there is n¢ document, appendice

(Shelly Lemon, Chief,
Surface WateQuality
Bureau, New Mexico
Environment
Department)

literature if these are being differentiated. Total Hardness is th¢
parameer used in the 201714uidance calculator. However, Ne
Mexico's hardnesdependent calculator for compliance with
hardnessdependent numeric criteria, uses dissolved hardness
mg CaCO03/L). This discrepancy made it difficult to accurately
assess New &kico's EPA approved hardnelsased criteria
against the proposed guidandgan it be demonstrated that
particulate hardness (solid phase hardness included in the ML
model inputs) provides protection of aquatic e

data available comparing the dissolved versus particulate
hardness for aluminum.

and the Aluminum
Criteria Calculator.
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Comment

Public Commenton Topic 8: Regarding the document in

Revision Location in

Number eneral EPA Response 2018 Aluminum
(Organization) 9 Criteria Document
EPAHQ-OW 3) In the Review Comments, Reviewers 2 and 4 repeatedly The 1988 AWQC for aluminum werdiscussed aacid Section 2.6.2

2017#0260-0045
(Lee Lemke, Executive
Vice President,
Georgia Mining
Association (GMA))

emphasize the enormous disparity between the solubilities of t
aluminum forms used in the [
experiments compared with aluminosilicate minerals. Reviewe
states:

AThe current text does expl a
complexation) but fails to recognize solid speciation. There is ¢
large difference between a particle of feldspar or kaolirribenf
freshly precipitated al umi
Comments).

nu

Despite the frequency and reasonableness of these comthents
authors of the Draft Criteria inadequately address these review
comments by simply adding language to the brief treatinein
uncertaintyin the Draft Criteria, while offering no suggested
recourse to this problem.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Use of analytical methods and terminology for measuring
aluminum concentrations

As stated on page 22 of the reviseteda document, natural
waters contain mineral forms of Al that may not be bioavailablg
therefore aggressive digestions (such as total recoverable
methods) may lead to potential overestimations of bioavailable
in natural waters containing suspendedids.

Both the type of analytical method used and the terminology fq
measured Al as it relates to the expression of water quality crit
should be more clearly defined and applied throughout the dra|
criteria document. To address the issues of apfatg analytical
methodology for measuring Al in natural waters, our research
group is currently developing methods that will be helpful in
measuring the amount of Abi
4 digestion in Table 1). For clarity, we have praddTable 1 to
summarize and further define all of the available methods.

0

We believe a clearer description of both analytical methods an
analytical terminology would allow users to effectively quantify
concentrations in natural waters. A more robdigcussion on
measuring Al in natural waters would also provide guidance or]
appropriate ways to measure bioavailable Al and avoid measu
nontoxic mineral phases.

[TABLE 1]

soluble concentrations and were subsequently expressed
terms of total recoverable aluminum.

Dissolved, colloidal and precipitated forms of aluminum a
all bioavailable to aquatic organisms, which supports the
criteria as total aluminum. Thus, if aluminum criteria are
based on dissolved concentrations, toxicity would likely bg
underestimated, a®lloidal forms and hydroxide precipitatg
of the metal that can dissolve under natural conditions an
become biologicallyvailable would not be measured.

The current EPA approved CWA Test Method (Methods
200.7 and 200.8) for aluminum in water and wabtes
inductively coupled plasmatomic emission spectrometry
and inductivelycoupled plasmanass spectrometry measurg
total recoverable aluminum (U.S. EPA 1994a,b). This met
is based on acid soluble aluminum where the sample is
acidified to pH<2 and thefiltered through a 0.45 pm filter.
This process does dissolve the monomeric and polymeric|
forms of aluminum, in addition to colloidal, particulate, ang
clay aluminum. Howevethe EPA Methods 200.7 and 200.
are the currently approved methods for aluminu

In the 2018 Final aluminum criteria document the EPA ha
noted that externakésearch on new analytical methods is
ongoing to address concerns with aluminum bound to
particulate matter (i.e., clay) from natural waters being
included in the total rec@vable aluminum concentrations.
This approach would not acidify the sample to pH<2 but
rather to a lgher pHto better capture the bioavailable
fraction of aluminumThe method hasecentlybeen
published aRRodriguez, P.H.J.J. Arbildua, G. Villavicencio,
P. Urrestarazu, M. Opazo, A.S. Cardwell, W. Stubblefield
Nordheim, and W. Adams. 2019. Determination of
Bioavailable Aluminum irNatural Waters in the Presence (
Suspended Solids. Environ. Toxicol. Chem. 29 April 2019
https://doi.org/10.1002/etc.4448he expectation is that this
approach may better estimate the bioavailable fraction of
aluminum in natural waters.
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Comment

Public Commenton Topic 8: Regarding the document in

Revision Location in

Number I EPA Response 2018 Aluminum
(Organization) genera Criteria Document
EPAHQ-OW Page xi (Executive Summary) Since thigplantMLR model was not used in the criteria Section 5.2
201702600048 | SentenceMultiple linear regression (MLR) models were development it is nateeded in the Executive Summary. Th

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

developed to characterize the bioavailability of aluminum in
aquatic systemisased on the effects of pH, hardness and DOC
(DeForest et al. 2017). The authors used 22 chronic tests with
fathead minnowRimephales promelgsand 23 chronic tests with
Ceriodaphnia dubido evaluate the ability of MLR models to
predict chronic toxgity of aluminum as a function of multiple
combinations of pH, hardness, and DOC conditions.

CommentThe Agency failed to mention that the MLR approac
included many studies with green algae as well. While the Age
does not use these values in theipigach to criteria

development, the data provide support for the overall MLR
approach as presented in DeForest et al 2017. Reference to th
algae data would be appropriate.

plant MLR model is discussed in Section 2.d@nttext has

been edited to present the plant MLR model in Section 5.
The EPA discussed that, based on existing data, plants ar
less sensitive then fish and invertebrathas the 2018
aluminum criteria is expected to be protective of aquatic f
species.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State

Page xii
SentenceThe 1988 aluminum freshwater acute criterion was
based upon dissolved aluminum concentrations.

Commerntlt is not correct that those criteria were based on
dissolved aluminum. Criteria were stated on the basis afc i d

Thank you foryour comment. The sentence has been editq
The 1988 AWQC for aluminum weriscussed aacid
soluble concentrations and were subsequently expressed
terms of total recoverable aluminum.

Executive Summary

University on behalfofl s o | ubl e 0 measurements.

Aluminum Ecotoxiity

Research Group)

EPAHQ-OW Page xii Thank you for your commenthe final 2018 aluminum No edits.
201702600048 | SentenceThe MLR equations applied to the acute toxicity data| criteria document discusses application of the chronic ML

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

were thosaleveloped through chronic tests, with the assumptio|
that the effect of water chemistry on bioavailability remains
consistent.

CommentThis statement should be expanded a little to indicat
that the MLR approach published by DeForest et al. (2017) wa
developed using chronic tests and the Agency adopted these t
develop equations for acute testing.

approach to normalize acute data.
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Comment

Public Commenton Topic 8: Regarding the document in

Revision Location in

Number I EPA Response 2018 Aluminum
(Organization) genera Criteria Document
EPAHQ-OW Page xiii Text was edited for clarity. Executive Summary
201702600048 | Sentence This 2017 draft criter

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

CommentThisshould read This 2017 draft criteria update
includes new acute and chron
Requirements (MDRs) for -dire
Minimum Data Requirements (MDRs) for direct calculation
without the use of an acute to chronétio.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Page xiii, lines 222

Commetr It would be quite insightful if the Agency were to
include a MLR calculation of the water chemistry that results in
CCC value of 87 €9/ L, i . e.,
pH 6.27 (using the MLR published by DeForest et al.)

Since the chronic @erion (CCC) is a function of three wate
quality parameters (pH, total hardness and DOC), there a
multiple scenarios where t
1988 AWQC CCC). For example, in Appendix Kable k1
where the DOC=Q mg/L, the CCC would b87¢ g/ L W
the pH=6.5 and total hardnes$50mg/L. Another example
would beTableK-8 (DOC=2.5, pH$6.0andtotal
hardness10) where the CCC=84 g/ L

No edits.

EPA-HQ-OW
201702600048

Page xiv (and throughout)
Commentlt would be beneficial for the Agency to provide a bajs

The water quality characteristics thhé EPA uses scenario
throughout the document wasnply an example scenarim

Executive Summary
(table insert)

(William Stubblefield, | f or t he water qual ity c¢har ac|otherhardness based AWQC documents (i.e., cadmium), Section 2.7.1
Professor, =100 mg/L, DOC =1Img/L) that is used throughout the docume| total hardnesis usually normalized to a hardness of 100 | Table 9
Environmental and . . .
Molecular Toxicolog, | &S an example of a normalized value. Does the agency believe mg/L as CaC@ The sample DOC and pH was chosen jusf
Oregon State these water quality characteristics are of a typical North Ameri¢ be illustrative of one example scenario. Additional sekded
University on behalf of| natural water? For background and because it is significantly U to clear up this confusion and to relate that the sample
g':srgg‘r‘érr? gfgj“;’)"c'ty throughout the doument, please provide a basis for selecting th scenario is just an examplEhe céculator allows a wide

specific values. range of water quality conditions typical of US waters to b

taken into consideration in deriving criteria.

EPAHQ-OW Page 5 Thank you for your suggestion, text wakted. Section 2.1
201702600048 | SentenceAt the typical ocean pH of 88.3, aluminum

(William Stubblefield,
Professor,
Environmettal and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

coordinates with the hydroxide ion, primarily as Al(OH)4.

CommentSuggest revision: Ahe typical ocean pH of 8:8.3,
aluminum coordinates with the hydroxide ion, primarily as
Al(OH)4, which will precipitate out of solution, for the most part
which explains the low concentrations in marine waters.
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Comment

Public Commenton Topic 8: Regarding the document in

Revision Location in

Number eneral EPA Response 2018 Aluminum
(Organization) 9 Criteria Document
EPAHQ-OW Page 6, second last paragraph Thank you for your suggestion, texas edited. Section 2.1
201702600048 | Commentsome mention of the impof soil particles entrained if

(William Stubblefield, | the air samples should be mentioned. Total analyses will diges

professor, particles which are typically high in Al. Air Al concentrations ar

Environmental and . . .

Molecular Toxicology, | highly dependent upon particulate concentrations.

Oregon State

University on behalf of

Aluminum Ecotoxicity

Research Group)

EPAHQ-OW Page 7 Thank you for your suggestipthe correctvalues are weight| Section 2.1
201702600048 | Sentenceln streambed sediment samples colledteth locations | percenttext was edited.

(William Stubblefield, | in the conterminous U.S. from 1992 to 1996, aluminum

Professor, concentrations ranged from 1

Environmental and

Molecular Toxicology, . )

Oregon State CommentAre the unitscorrecte g/ g (i . e., pp

University on behalf of| - 149%. Soil samples range from 5082,000, hencestream

Aluminum Ecotoxicity | paqded sediments would be quite similar.

Research Group)

EPAHQ-OW Page 9 first sentence; Thank you for your suggestipthetext was edited. Section 2.2
201702600048 | Sentence..characteristics are significant because episodic acid

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon Site
University on behalf of
Aluminum Ecotoxicity
Research Group)

pulses in streams, for example during winter snowmelt, maxim
the solubility of aluminum

CommentEdi t textécharacteri sti
episodic acidic pulses in streams, for example during winter
snowmelt, maximize the solubility of aluminifippH drops to 5.5
or lower.

EPAHQ-OW
201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Page 10, second paragraph

SentenceFreeman and Everhart (1971) found that the cfico
toxicity of nominal (unmeasured) aluminum increased as pH
increased from 6.8 to 8.99 |

CommentDoes this mean that the toxicity values became sma

Aluminum was more toxic at the higher pH when exposed
same concentration of ahinum (TLso was 38.9 days at pH
6.8 compared to Tdy of 2.96 days at pH 8.99). Text was
edited for clarity.

Section 2.3
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Comment

Public Commenton Topic 8: Regarding the document in

Revision Location in

Number eneral EPA Response 2018 Aluminum
(Organization) 9 Criteria Document
EPAHQ-OW Page 12 Thank you for your suggestipthetext was edited. Section 2.3
201702600048 | SentenceBottomdwelling organisms may be impacted more by
(William Stubblefield, | aluminum floc in the field than in the laboratory due to the greg
professor, floc layer thickness observed in the field relative to laboratory
Environmental and
Molecular Toxicology, | EXPOSUTES.
Oregon State
University on behalf of| Conment This depends upon the water velocity/mixing
Aluminum Ecotoxicity | 74ne/movement of water in both the field and lab. Please clarif
Research Group) . L . .
provide citation for this observation.
EPAHQ-OW Page 12 Thank you for your suggestipthetext was edited Section 2.3.1
201702600048 | SentenceBioavailability of aluminum is affected by water
(William Stubblefield, | chemistry parameters such as pH, hardness,z0¢.
Professor,
Envi I and . . I . .
MZY;’;’,‘I’;}E??X@Q}OQ% CommentText edit needed. Bioavailability of aluminum is
Oregon State affected by water chemistry parameters such as pH, hardness
University on behalf of| DOC and to a lesser extent fluoride
Aluminum Ecotoxicity
Research Group)
EPAHQ-OW Page 13 Thank you for your suggestipthetext was edited Section 2.3
201702600048 | SentenceOverall, aguatic plants are generally insensitive to
(William Stubblefield, | aluminum. Algae productivity and lnieass are seldom affected if
E“’f.essor' the pH is above 3.0. Aluminum and acid toxicity tend to be add
nvironmental and .
Molecular Toxicology, | {0 Some algae when the pH is less than 4.5.
Oregon State
University on behalf of CommentGensemer et al. (2017) demonstrated toxicity to the
Aluminum Ecotoxicity | green algae under varying pH, hardness, and D6ditions.
Research Group) e . .
Suggest clarification to the statement that algae biomass are
seldom affected if the pH is above 3.0.
EPAHQ-OW Page 13, second last paragraph Thankyou for your suggestigrihetext was edited Section 2.3.1
201702600048 | Sentenceln contrast, no apparent hardnetsxicity relationship

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

was observed for rainbow trout exposed to three different lesisd
levels at a controlled pH of 8.3 (Gundersen et al. 1994).

CommentThis is consistent with data recently published by
DeForest et al (2017) and Gensemer et al (2017) demonstratir|
that there is a reduced effect of hardness at elevated pH levels
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Comment

Public Commenton Topic 8: Regarding the document in

Revision Location in

Number I EPA Response 2018 Aluminum
(Organization) genera Criteria Document
EPAHQ-OW Page 13 and 14 Thank you for your suggestipthetext was edited Section 2.3.1
201702600048 | Sentence Par agraph starting wit

(William Stubblefield, | | i gand mo-d@lrnerBlyMt he #dAgil |l

Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

CommentWe suggest mentioning and/or discussing how the A
BLM differs from earlier BLMs with other metals, as the Al BLM
accounts for the disbeed and precipitated fraction.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

Page 21

SentenceThe 1988 criteria considered use of dissolved alumin
but instead recommended aadluble aluminum for several
reasons.

CommentCorrect. Suggest this edit to page xii as well.

Thank you for your suggestipthe textwas edited

Executive Summary

EPAHQ-OW Page 27 Thank you for your suggestipthetext was edited Section 2.7.1
201702600048 | SentenceThese three parameters are thougghbe the most

(William Stubblefield, | influential for aluminum bioavailability and can be used to expl

Professor, the magnitude of differences in the observed toxicity values

Environmental and

Molecular Toxicology, (CardWE” et al. 2017)

Oregon State

University on behalf of| CommentThe more correct citation for this would be Genseme

Aluminum Ecotoxicity | ) (2017) andCardwell et al. (2017).

Research Group)

EPAHQ-OW Page 34 The water qualitcharacteristics thahe EPA uses as a Section 2.7.1
201702600048 | SentenceThroughout this document, unless otherwise stated, | scenario throughout the document weiraply an example

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
ResearchGroup)

effect concentrations were normalized to pH 7, hardness of 10
mg/L and DOC of 1 mg/L. These specific values were chosen
represent pH, hardness and DOC levels found in the @emvient.

Commen This sentence about the selection of these specific
values as an example is vague. Additional basis for use as an
example would be appreciated.

scenarioln other hardness based AWQC documents (i.e.,
cadmium), total hardness is usually normalized to a hardr]
of 100 mg/L as CaC9OThe sample DOC andHwas chosen
just to be illustrative of one example scenario. Additional {
added taclarify that the sample scenario is just an examplg
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Comment

Public Commenton Topic 8: Regarding the document in

Revision Location in

Number eneral EPA Response 2018 Aluminum
(Organization) 9 Criteria Document
EPAHQ-OW Page49 Thank you for your suggestipthe write up for this study Section 3.2.1
201702600048 | SentenceOregon State University also conducted several chro| was moved to the vertebrate section.
(William Stubblefield, | studies for three invertebrate species: an oligocha®&te]osoma
E”’f.essor' sp.; a rotifer, Brachionus calyciflorusthe great pond snail,

nvironmental and . . . .
Molecular Toxicology, | LYmnaea stagnaljsand one fish species, an early life @ybst
Oregon State with the zebrafish (OSU 2012b,c,e, 2013).
Univgrsity on behgh_‘ of
Aluminum Ecotoxicity | commentThe one fish species (zebrafish) should be under the
Research Group) . . .

vertebrate section and not the invertebrate section.

EPAHQ-OW Page 49 (and Appendix C spreadsheet) Biomass was calculated using the reported values in Tabl No edits.
201702600048 | Sentencepond snail 3éday biomass 8 (OSU 2012b) by calculating proportion survived by wet

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

CommentThe snail Lymnaea stagnal)sstudy reported by OSU
and Cardwell et al. (2017) did not calculate a biomass endpoin
(survival and wet weight were calculated and reported). If
additional analysis was conducted by EPA to report a biomass|
endpoint, please provide details for clarity.

weight. If aluminum reduced sumal and growth, the
product of these variables (biomass) was analyzed (when
possible), rather than analyzing them separately.

EPAHQ-OW Page 50 Text was edited for clarity. Section 3.2.1
201702600048 | SentenceThe chronic toxicity of aluminum to fathead minnows
(William Stubblefield, | was also evaluated by OSU (2012g). Very similar exposure
Em‘?gﬁ‘r’;éntal and | Methodology and the same dilution water were used as descri
Molecular Toxicology, | @bovefor the amphipod and midge tests (OSU 2012f, h), excef
Oregon State that <24-hr old fertilized eggs were used at initiation of thedzg/
University on behalf of| test.
Aluminum Ecotoxicity
Research Group) CommentSuggest revision as the only similar methodology wa
the dilution water and pH control of the water. The metHods
number of replicates, feeding, duration, floate, etc. were all
different from the amphipod and midge. Suggest citation to
Cardwell et al. (2017) which details methodologies for each
species.
EPAHQ-OW Page 50 Text was edited for clarity. Section .1
201702600048 | SentenceFry survival was the most sensitive endpoint with an

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

estimated E€E 0 o f 428.6 and 1

egl/ L.

egl/ L,

CommentSuggest edit (adding calculated). Fry survival was th
most sensitive endpoint with
normalized EC20 of 1,734 ¢g/
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Comment . Ca . : Revision Location in
Number Public Commenton Topic 8: Regarding the document in EPA Response 2018 Aluminum
. general o
(Organization) Criteria Document
EPAHQ-OW Page 51 Text was edite@s suggested. Section 3.2.1
201702600048 | SentenceThe NOEC for survival and growth normalized to a pk
(William Stubblefield, | 7har dness of 100 mg/ L and DG
professor, hi ghest concentration tested
Environmental and
Molecular Toxicology, 5 .
Oregon State Comment Suggest removal of fAhi
University on behalf of| this was not the highest exposure tested (appears the actual
Aluminum Ecotoxicity | « o ncentration was 2,000 eg/L
Research Group)
EPAHQ-OW Page 70 Thank you for your suggestipthetext was edited. Section 5.3.5
201702600048 | SentenceBoth MLR models and the BLM model are based on {
(William Stubblefield, | same toxicity test database.
Prof_essor,
EA';Ygglﬂge?éilicag;ggy’ CommentBoth models include the same toxicity test data, but
Oregon State BLM doesn't exclusively use the data (BLM includes data on t
University on behalf of| accumulation of Al on the gills salmon). This is somewhat
gg‘sngg‘r“c’;: gfgj"’)"c'ty clarified in the next sentence, but we suggest the sentence tha
P models are based on the same database shouldwerded.
EPAHQ-OW Appendices B, E, G, H Thank you for your suggestiomhe EPA chose not to add No edits.
201702600048 | CommentSuggest EPA provide separate column for DOC this column RegardingAppendix B(Acceptable Acute
(William Stubblefield, | concentrations, as was done in Appendixnl C. Toxicity Data of Aluminum to Estuarine/Marine Aquatic
Professor, Animals) and Appendix E (Acceptable Toxicity Data of
Environmental and . . .
Molecular Toxicology, Aluminum to Freshwater Aquatic Rits), thesestudies often
Oregon State did not report DOC and there were not enough data to
University on behalf of develop criteridor estuarinémarine aquatic animals and
gg‘gg‘r“c’;‘“ gfgﬁo’)"c'ty plants Appendix G Acceptable Bioaccumulation Data of
P Aluminum by Aquatic Organisge) data was not used in
criteria derivationAppendix H(Other Data on Effects of
Aluminum to Freshwater Aquatic Organisne®ntains data
that are not used in thogiteria derivatiorbecause they were
not of suffident quality
EPAHQ-OW (M) The draft criteria document states that a total of 7,483 surf{ The Water Quality Data Portal does not describe what No edits.
201702600049 | samples were collected and analyzed for dissolved and total | fractions of these samples dieavailable thus,we are

(Stuart E. McKibbin,
Chief of Planning
Division, Riverside
County Flood Control
and Water
Conservation District)

aluminum. The EPA should describe what fraction of the Total
Aluminum measured in these samples was in a form that was
to become bioavailable under natural conditions and what frac
was in the inert, insoluble form previously acknowledged as "n
biologically available." [DAC @ pg. 69]

unable to provide this information.
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ﬁgmbmeerm Public ICommenton Topic 8: Regarding the document in EPA Response Egi/';fﬂ;?ncsgon n
(Organization) genera Criteria Document
EPAHQ-OW 5. EPA should be explicit that the criteria are si@pecific. The criteria can be appliemh a sitespecific basisanda state| No edits.
201702600061 | UWAG recommends that EPA clearly state that the criteria, wh could choosé¢o apply them on another basis, such as an

(Penny Shamblin,
Hunton & Williams
LLP on behalf of
Utility Water Act
Group (UWAGQG))

finalized, should be applied on a s#pecific basis. In several
locations ofthe Draft Criteria, EPA states that sigpecific
measurements of these parameters provides the greatest certg
of protection:

"Like the acute criterion, the freshwater chronic criterion, know
as the Criterion Continuous Concentration (CCC), is also
dependent upon the set of water chemistry conditions at the si

Draft Criteria at xiii. As the criteria are derived based on site
specific parameters, they logically are applicable on asjtecific
basis as EPA recognizes.

ecoregional basis by using water chemistry input data tha
would appropriately represent the area selected and the
designated use for those waters.

EPA-HQ-OW Other Items Thank you for your suggestipthetext wascorrected. Section 2.7.1
201702600073 | Below are additional areas we have identified within the draft
(Curt Wells, Director | criteria document which would benefit from correction or
%E‘*A@fb’:ﬂitgmma"s' clarification from EPA. N
Association) 1 In Section 2.7.1 (p 27) the test conditions of the P.

subcapitata studies evaluated for the MLR as listed mg

not be correct.

T The range of DOC concent

1.9mg/ L. 06 The algae resu

2017 show the rangd ®OC concentrations tested were

0.3to 4.0 mg/L.
EPAHQ-OW 3. Page 4 The last paragraph on this page reports that data The Water Quality Data Portal did not provide enough No edits.
201702600041 |obt ained from the AWat er Qu a information to clarify if this is the case. This is the availabl
sohnAHesg_geneSS and| concentrations reported for dissolved aluminum is from 0.8 data from the Water Quality Data Portal.

ary A. Siders,

Bureau of Water
Quiality Planning
(BWQP), Nevada
Division of
Environmental
Protection (NDEP))

micrograms per liter to 20,600 micrograms per liter. Taker
value is provided without qualification, even though it far excee
the equilibrium solubility of aluminum in most natural waters. T|
is misleading. If the 20.6 milligrams per liter value was from ac
mine drainage, the number would make sensejdver, this is not
mentioned. The concluding sentence of this paragraph reports
the 90th percentile for concentrations of dissolved aluminum in
groundwater is 11 micrograms per liter; this does make sense
the typical range of pH values for natlirgaters, but there is no
mention of the relation to surface waters. The final sentence al
refers the reader to Figure 1, which provides a range of
concentrations for dissolved aluminumgroundwater

Discussion is needed to put these numbers in colatiettte
reader.
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TOPIC 9: Comments regarding the Endangered Species Act

Comment . . . Revision Location in
Number Pubhg: Commenton Topic 9: Regarding the Endangered EPA Response 2018 Aluminum

. Species Act .
(Organization) Criteria Document
EPAHQ-OW 2. National consultation for Endangered Species Act The Endangered Species Act does not require EPA to No edits.
201702600012 | EPA continues to issue revised water quality criteria without | develop a biological evaluation and consult with the Servi

(Nancy Sonafrank,
Program Manager,
Alaska Department of
Environmental
Conservation (ADEC))

developing the biological evaluations and consultation of the
effects of criteria levels on endangered species as redjuimder
the Endangered Species Act (16 U.S.C. 1844). EPA
consultations done after state adoption of criteria can delay ER
approval of state criteria for years. ADEC strongly urges EPA t
complete ESA consultation before issuing final criteria. Nation
ESA consultation prior to publishing final criteria would be mos
effective in protecting endangered species and would alleviate
further burden on states and delays in EPA action on state wa
quality standards.

EPAHQ-OW
201702600039
(Brett Hartl,
Government Policy
Director, Center for
Biological Diversity)

EPAG6s duty t o c oonsplthtiert peocesstprsor t@
finalizing any recommended criterion is firmly established by th
text of the ESA and by the Memorandum of Agreement that EF
entered with the Services to clarify the procedures for ESA
compliance in taking action under the @WThe latter document
states that:

EPA and the Services will conduct a section 7 consultation on
aquatic life criteria to assess the effect of the criteria on listed
species and designated critical habitat. EPA and the Services
also conduct @onference regarding species proposed for listin
and proposed designated critical habitat. EPA will consider the
results of this consultation as it implements and refines its crite
program, including decisions regarding the relative priorities of
revisng existing criteria and developing new criteria.
[Memorandum of Agreement Between the Environmental
Protection Agency, Fish and Wildlife Service and National Mar
Fisheries Service Regarding Enhanced Coordination Under th
Clean Water Act and Endanger&pecies Act at 11 (Jan. 2001)].

EPA asserts that the meaning of water quality criteria in Sectig
304(a) (1) of tedydatoy,\Weentifia assesBnaen
of ecological and human heal
AMBIENT WATER QUALITY CRITERFOR ALUMINUM 2017
(hereafter ADRAFT CRI T-HROWO)
201702600002]. However, EPA also correctly notes that these

If water quality criteria associated with specific surface water u

are adopted by a state or EPA as water quatgndards under

on water quality criteria developed under CWA Section
304(a). Ambient water quality criteria amcommendations
anddo not impose legally biridg requirements on states to
adopt these specific criteria recommendations, ndhelp
bind the Agency to take future federal action with respect
state standards that are less, more, or equally stringent th
therecommendedalue.States are not redped to adopt the
national recommended criteria. Thus, by developiagpnal
recommended criterj&PA is not authorizing, funding, or
carrying out an agency action subject to the ESA. In addit
recommended 304(a) criteria are not reviewable final@age
actions.

EPA6s statement in the 201
does not create a binding requirement for the Agency to
engage in ESA consultation. That agreement states that t
Amemorandum is intended on
management of EPA anble Services and is not intended tc
and does not, create any right or benefit, substantial or
procedural, enforceable at law or equity by a party agains
United States, its agencies or instrumentalities, its officers
employees, or any other pergof6 Fed. Reg. 11202, 1121]
(Feb. 22, 2001).

Further, endangered species have not been found to be n
toxicologically sensitive than other species, based on
available data. The distribution of any particularly sensitiv
listed species which might affethe appropriate local water
quality criteria is location specific; Allowing the most
sensitive locatiorspecific potential concerns to determine
national recommendations, including for locations where
especially sensitive endangered species are notrese
would tend to inappropriately bias those recommendation

The EPA believes that it is most efficient for states to mog
national criteria recommendations for aluminum, if

necessary, based on the presence of any localized highly
sensitive speciespeific concerns or use other scientifically

defensible methods when adopting new or revised water
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section 303, they become applicable Clean Water Act water q
standards in ambient waters within that state or authorized trib
Water quality criteria adopted in state water quality standards

could have the same numerical values atedd developed under
section 304. However, in many situations states might want to
adjust water quality criteria developed under section 304 to ref
local environmental conditions and human exposure pattfidis.

The establishment of water qualitteria under Section 304(a)(1
is an action for purposes of Section 7 because such criteria se
ceiling for establishment of water quality standards. Even if wa
quality criteria are not regulatory per se, like a Forest
Management Plan under the Natal Forest Management Act or
similar federal agency acts, consequences still flow from the
establishment of the criteria. The federal act of establishing the
criteria has both direct and indirect effects for species, especiq
since methodologies amhosen and species get excluded from
consideration now with consequences for how states may proc
in establishing water quality standards. Additionally, criteria for
toxic pollutants under Secti
criteria developed for netoxic pollutants. This makes the
adoption of criteria for t
nature.

0 X

quality standards under CWA section 303(c). When
appropriate, the EPA intends to consult with the Services
regarding future approvals of new or revised stattew
quality standards under Clean Water Act Section 303(c) f
the Endangered Species Act requirements.

EPAHQ-OW
201702600039
(Brett Hartl,
Government Policy
Director, Center for
Biological Diversity)

Because of the incredibly endangered statusary freshwater
mussels in the United States, it is simply unacceptable for EPA
ignore the input of experts in the Fish and Wildlife Service to s
protective criterion for freshwater mussels. The reality is that th
EPA lacks the capacity and ability take action that is protective|
of endangered species. If EPA finalizes this criterion without
consultations, the Center will take legal action to remedy this
gross deficiency.

EPA also has an independent obligation under Section 7(a)(1)
fi ¢ a r rowt fits) grograms for the conservation of endangereq
species and threatened speci
consulting on national criteria and coordinating with the Servic
EPA can move toward meeting its Section 7(a)(1) obligations.

The Clean \&ter Act mandates that water quality standards

protect not only fish, but all aquatic organisms and other wildlif
that depend on healthy streams. Section 303(c) requires that S
standards fAshall be establis

In response to concermsisedby the USFWSand others
that endangered freshwater mussels may be sensitive to
aluminum,the EPAincluded recenstudies by USGS on
freshwater musselshefatmucket musseL@mpsilis
siliquoideq, in the family Unionidaén the 2018 aluminum
criteria derivationFreshwater mussels in the family
Unionidae are known to be sensitive to a number of
chemicals, including mats and organic compounds (Wand
et al 2018; U.S. EPA 2013).

While the 96hr LCx, juvenile tesincluded in the criteria
documenfailed to elicit an acute 50% response at the higk
concentration tested (6,302 pg/L total aluminum, or 29,49
pg/L when normalized), the 2@ay biomass normalized
SMCYV ranked as thfpurth most sensitive genus in the
dataset. The muisgseatér than the mastg
sensitive species, Atlantic salmon, and the freshwater
criterion. Thus, the chronic criterion is expected to be

protective offreshwater mussebnd related species. The

No edits.
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andvabe for . . . propagation

things.[33 U.S.C. § 1313(c)(2)(A) (emphasis added); see also
1252(a) (directing states to develop comprehensive programs
controlling water pollution giving due regard to improvements

neessary to Aconserve such w
propagation of fish and aqua
regul ations require states t
the purposes of the Act, 0 me

quality far the protection and propagation of fish, shellfish and
wildlife,d among other thing

fatmucketmusselkested is not a threatened and/or endang
species, but the genuampsiliscontains several listed
species with a wide distribution across the United States.
Additional testing on endangered mussel species, or clos
related surrogates, would be useful to further examine the
potential risk of alminum exposures to endangered
freshwater mussels.

The EPA believes thittis most efficient for states to modify
national criteria recommendations for aluminum, if
necessary, based on the presence of any localized highly
sensitive speciespecific concens or use other scientifically
defensible methods when adopting new or revised water
guality standards under CWA section 303(c). When
appropriate, the EPA intends to consult with the Services
regarding future approvals of new or revised state water
quality standards under Clean Water Act Section 303(c) p
the Endangered Species Act requirements.

EPAHQ-OW
201702600039
(Brett Hartl,
Government Policy
Director, Center for
Biological Diversity)

The Fish and Wil dlif egvwestlerUdi
Fish and Wildlife Service (i
freshwater wildlife resources through coordination and providir|
assistance to all federal agencies regarding actions that may
impact U.S. waters.[16 U.S.C. § 661 et. seq]. To enthat the
final aluminum water quality criteria is fully protective of all typg
of wildlife, EPA should engage the FWS broaillyot just as is
clearly legally required by the ES® but also engage other
divisions of the FWS that may have additionaleztipe and
information that would benefit the EPA.

Congress expected that the EPA would develop water quality
criteria with input from the FWS and other federal agencies. At
outset, Section 304(a) state
consultation with apmpriate Federal and State agencies and
other interested persons, s h
criteria.[33 U.S.C. § 1314(a)(1)]. Furthermore, Section 511 of t
CWA, affirms that the CWA does not limit or preclude this type
coordination unér the FWCA.[33 U.S.C. § 1371]. In passing th
original CWA, the House and Senate proposed different versig
Section 511. The Senate vers
consultation and coordination requirements of the Fish and
Wildlife Coordination Act . . to the provisions of section 306, th

publication of information under section 304 and the establishr

The EPA disagrees that before making general
recommendations to states regarding future state actions
adopt aluminum criteria (1
helpful or necessary to first engage in consultation under
ESA to enare that any possible subsequent federal action
approve new or revised state aluminum criteria consistent
with the national recommendations would be protective of
listed species. The national criteria recommendations for
aluminum do not impose legalbinding requirements on
states to adopt these specific criteria recommendations, n
does it bind the Agency to take future federal action with
respect to state standards that are less, more, or equally
stringent than the guidance val@®ates are not redred to
adopt the national recommended criteria. Thus, by
developingnational recommended critefiBPA is not
authorizing, funding, or carrying out an agency action sub
to the ESA. In addition, recommended 304(a) criteria are
reviewable final agecy actions.

The 201&luminumAgquatic Life Ambient Water Quality
Criteria provide recommendations for aquatic life. These
criteria recommendations are intended to be protective of
Aquatic Life Designated Uses, not other uses designated

state. Aquat dependent wildlife data, including for birds o

No edits.

77




Comment
Number
(Organization)

Public Commenton Topic 9: Regarding the Endangered
Species Act

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

of guidelines under section 403 but not to the imposition of any
specific effluent | imitati-on
414, 92nd Cong.1(972), reprinted in, 1972 U.S.C.C.A.N. 3668,
3751]. The House version did not contain a limitation on the sg
of the Fish and Wildlife Coordination Act, and ultimately, the
Congress adopted a compromise version that did not limit the
scope of the Fisand Wildlife Coordination Act.[S. CONF. REP.
92-1236 (1972)]. Clearly, though, Congress intended that EPA
would involve the FWS in man
implementation.

Coordination under the FWCA should not be burdensome or
formalistic. But the relity is that EPA has consistently and
systemically failed to fully consider the impacts of its proposals

aquatic wildlife. One of Con
CWA was to achieve fiwater qu
protection and propagationfo f i sh, shell fis

U.S.C. 81251(a)(2) (emphasis added)]. Despite this clear
statement of a national goal, and despite the repeated inclusio
wildlife as a top priority for protection under the CWA, EPA hag
consistently failed to fullgonsider aquatiddependent wildlife in
the devel opment of national
Administrator, after consultation with appropriate Federal and
State agencies and other interested persons, shall develop an
publishéfromheremafter cmeter
accurately reflecting the latest scientific knowledge (A) on the |
and extent of all identifiable effects on health and welfare
including, but not limited to, plankton, fish, shellfish, wildlife, pl
life, shoreines, beaches, esthetics, and recreation which may K
expected from the presence of pollutants in any body of water,
including ground watero),; 33
‘Administrator, after consultation with appropriate Federal and
State agencies andher interested persons, shall develop and
publishéinformationéon the f
and propagation of shell fish
1314(a)(5)(A) (Athe Admini st
consideration o&ny request under section 1311(qg) of this title g
within six months after December 27, 1977, shall develop and
publish information on the factors necessary for the protection
public water supplies, and the protection and propagation of a
balanced poplation of shellfish, fish and wildlife, and to allow

recreational activities, i n

other taxa, are beyond the scope of the data considered i
2018 Aquatic Life Ambient Water Quality Criteria.

The references provided were all included in the final
aluminum criteria document with tlexceptionof Naimo
(1995.
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recommends that EPA develop water quality criteria that are fu
protective of all types of wildlife, including taxonomic groups th
EPA rautinely overlooks and omits from its analysis. Using the
FWCA coordination process as a framework to achieve this wq
strengthen the final aluminum criteria.
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Number Species Act EPA Response 2018 Aluminum
(Organization) Criteria Document
EPAHQ-OW Wat er quality standards unde

201702600039 | protect all existing uses in a waterbody, and siadhs e s 0 @

(Brett Hartl,

Government Policy
Director, Center for
Biological Diversity)

include supporting species that are listed as threatened or
endangered pursuant to the Endangered Species Act.[33 U.S.
1313]. Additionally, under Section 7 of the Endangered Specie
Act (AESAO0), and its i mpl eme
agency, in consultation with the U.S. Fish and Wildlife, must
insure that any action authorized, funded, or carried out by the
agency is not likely to (1) jeopardize the continued existence o
threatened or endangered species or (2) result in thewa®n or
adverse modification of the critical habitat of such species.[16
Uu.s.Cc. A 1536(a)(2); 50 C.F.
defined to include actions that may directly or indirectly cause
modifications to the land, water, or air, and iacts that are
intended to conserve listed species or their habitat.[50 C.F.R.
402.02]. EPA thus must ensure that any criteria that it
recommends to states for adoption will be fully protective of lis
species.
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TOPIC 10: Comments regardingexposure routes

Comment Revision Location in
Number Public Commenton Topic 10: Regarding exposure routes EPA Response 2018 Aluminum
(Organization) Criteria Document
EPAHQ-OW There are also some contradictions relative to the potential Section 3.3 text discusses tldminum bound to humic No edits.
201702630040 | bioavailability of aluminum and whether or not the proposed | acids may be bioavailable via grazimg.generalhumic

(Susan J. Sullivan,
Executive Director,
New England
InterstateWater
Pollution Control
Commission
(NEIWPCCQ))

criteria is conservative. Section 2.6vRasures of Effeéhcludes a
short discussion tit application of the aluminum criteria to total
recoverable aluminum may be considered to be conservative g
total recoverable measurement also includes aluminum bound
particulates, implying that such bound aluminum is less
bioavailable. Howeverni section 3.Bioaccumulatiorstudies are
presented which show that dietary exposures to aluminum bou
to particulates is bioavailable to grazing aquatic invertebrates.
water quality criteria are derived to also be protective of these
invertebrates, itvould seem that the current proposed criteria
based on total recoverable aluminum measurements are not
conservative, but appropriate for protection of species across t
full range of potential exposure pathways. Therefore, the docu
should not oversta the potential for a conservative application
the criteria though the use of total recoverable aluminum
measurements.

acids do not equate particulates as suggested by the
commentSection 3.3 alsootes that imaccumulation and
toxicity via the diet are considered unlikely relative to dire
waterborne aluminum toxicity (Handy 1993; Poston 1991
This conclusion is also supported by thel of any
biomagnification within freshwater invertebrates that are
likely to be prey of fish in acidic, aluminunich rivers
(Herrmann and Frick 1995; Otto and Svensson 1983; Wr¢
and Stephenson 1991). The opposite phenomena, trophig
dilution up the foocthain, has been suggested (King et al.
1992).
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TOPIC 11. Comments regarding other general issues

Comment Revision Location in
Number Public Commenton Topic 11: Regarding other general issues | EPA Response 2018 Aluminum
(Organization) Criteria Document
EPAHQ-OW I have modified Met hod 1669 | Thankyou foryourcommengeverakentences have been| Section 2.1
201702600013 |Sampl i ngdo events. My fi el d bladdedtothe "Occurrence" sectionregarding recemmon

(Ricardo Cantu,
President, OspreyOwl
Environmental, LLC)

location, and left open to determiravironmental impact of
airborne metals. In all my sampling events | will scout the river
pick a location that is very representative of river flows, far
removed from bridges and road traffic, with sampling taking plg
beyond riverbank tree canopy. Whdave found for ambient
contamination is very consi s
instances less. | believe the noted higher levels mentioned in t
draft are a result of contamination carried in by the sampling
team, or improperly cleaned salimyg equipment. | believe the
ambient background concentrations of aluminum are overstate
and not representative of actual ambient conditions.

During my sampling projects | worked for the City of Springfiel
Massachusetts at both the wastewater and m@snts. The main
focus was to test the receiving waters for aluminum, copper an
lead at low flow conditions. This was done over the summer of
2016 when the receiving waters were near, and in a few instar
below 7Q10 conditions. Background levels wextremely low ang
patterns were noted during the few times of rain events. The s
patterns repeat over and over again regardless of the river bei
sampled or the watershed location. If the water from the wetlar
is stable, absent of rain and groundemrinflux, then the humic,
fulvic and tannic acids remain in the wetland areas weathering
rocks and organics that are associated with these wetlands wh
building up aluminum concentrations and lowering the wetland
pH. When it rains, the water fromehwetlands rises, enters the
main waterbodies, drops the pH in these main waterbodies, wi
in turn begins to drop the alkalinity due to the increased bufferi
capacity needs, and brings along an increase in both total and
dissolved aluminum.

The West Brish Filters (WPF), Water Treatment Plant had
collected over two years (December of 2012 through February|
2015) of chemical concentration data at their two supply
reservoirs. The Cobble Mountain Reservoir has 23 billion gallo
of storage and the BordeReservoir has about 2.5 billion gallons
of storage. Both reservoirs are in the same watershed, receive
same amount of rainfall as they are approximately located Y2 n

from each other and are impacted by the same soils and

use of "clean sampling techniques" thereby redupatgntial
for anycontamination of samples. We expect new method
for measuring aluminum will be available in the future

Thank you for submitting thimterestingdata. However, the
analysis you submitted cannot be used in the criteria
derivation.

The EPA reviewed the studby Lydersen et a(2002)and
determined that it was not acceptable for criteria derivatio
(Appendix J). The reason the study is deemed unused is
only one aluminum concentration was tested. However, th
study did show thdtoth Ca and Na reduced fish mortality
(Na reduced mortality more than Ca).
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surrounding flora. An aeriaview of both reservoirs can be seen
the following link:

https://www.google.com/maps/@42.1362127,
72.9225551,3486m/data=!3m1!1e3?hl=en

The EPA requested that the WPF collect-yrears of chemical
concentration data from both reservoirs, along witkesal other
locations within their facility, the upper and lower lagoons and
Cookés Brook (the discharge
backwash).

The data from the reservoirs is attached. In my cursory review
the data | noted that the smaller reservadrsitotal recoverable
aluminum (TRA) fairly consistently over 100 ug/l. The larger
reservoir consistently had a TRA value of less than 50 ug/l. Th
dissolved aluminum even demonstrated a wider difference inr
between the two reservoirs.

I had submittedomments on Thursday 9/21/2017 and did not
include the attachment on the Oslo Study that | referenced in 1
comments. The acknowledgement # was8lsthulg. Attached
for reference with that document is the Oslo Study.

Abstract: The Effects of lonic trgth on the Toxicity of
Aluminium to Atlantic salmon (Salmo salar) Under Naieady
State Chemical Conditions. Please contact the EPA Docket C¢
Public Reading Room to view this document. Address: 1301
Constitution Ave, NW Room 3334 Washington, D@200
Telephone: 20566-1744 Fax: 202566- 9744 Email: docket
customerservice@epa.gov Prepared by Espen Lydersen et al.

Authors: Espen Lydersen et al.

Reason Restricted: This attachment is restricted to show meta
only because it contains copyrightddta.

Publication Reference: Journal of Limnology 61.1 (2002): 88

EPAHQ-OW
201702600013

(Ricardo Cantu,
President, OspreyOwl
Environmental, LLC)

In review of the proposed draft Aluminum Criteria it is evident {
much work andeview has been done to develop what the currg
train of thought believes is the best fit models for determinatior
aluminum toxicity. This dynamic approach is much better than
previous static approach at predicting the toxicity of aluminum

riverine biota.

Thank you for youcomment The 1988 AWQC for
aluminum weraliscussed aacid-soluble concentrations ang
were subsequently expressed in terms of total recoverabl
aluminum.

No edits.
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From the infancy stages of toxicity studies in the 1980s it was
determined that hardness has always played a role in the toxig
of aluminum. There were other factors that were widely studiec
but to a very limited degree. Many of these stidie outlined in
the greater than 800 references listed on pages 76 through 14
the draft.

The 6Gold Bookd was the stan
toxicity. Aluminum has a chronic value of 87 ug/l and an acute
value of 750 ug/l withinthisdou ment . The 6 Go
did indicate that dissolved aluminum was a better predictor of
actual toxicity than total aluminum. This belief was held for 30
years until the new release of this document. The current docu
states, A T o Yderged when thedest sautionsywere
unfiltered; furthermore, dosgesponse was only observed using
total aluminum as opposed to measurements of dissolved or
monomeric forms (Gensemer et al. 2017). This same effect wg
observed in tay exposures at pH hd 8 with the daphnid
(Ceriodaphnia dubia) where filtered test solutions were less to
than unfiltered solutions (@
aluminum criteria are based on dissolved concentrations, toxic
would likely be underestimated, as colllifiorms and hydroxide
precipitates of the metal that can dissolve under natural condit
and become biologically available would not be measured (GE
Consultants, Il nc. 2010; 0

This document uses multiple linear regressions (MLR) models
did explore Iotic ligand models (BLM) to take data results from
varying chemical concentrations during aluminum toxicity
analyses (calcium, sodium, magnesium, chlorides, sulfate etc.
fit the impact of these ionic concentrations into three paramete
pH, hardnessnd dissolved organic carbon (DOC). It is noted in
the section 5.3 that there are data gaps and uncertainties in th
development of this draft. There is one specific section that mg
a statement of fact, yet indicates the ambiguous nature of this
statenent because natural waters may contain other species of
aluminum that are not biologically available.

| did develop several questions, but saw that these were broug
in the Peer Review Comments and noted that the EPA had
responded too many of the gtiess.
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EPAHQ-OW WDEQ/ WQD appreciates EPAOGs t| Thankyou for youcommentSubstantiveommentonthis | No edits.
201702600014 | studies and toxicity data for aquatic organisms. Further, topic wereaddresseth other sections of this Response to

(David Waterstreet,
Manager, Watershed
Protection Program,
Water Quality
Division, Wyoming
Department of
Environmental Quality

WDEQ/WQD was interested to see how Hfbrporated the
effects of other water quality parameters on aluminum toxicity
through development of multiple linear regression (MLR) mode
Nonetheless, WDEQ/WQD has concerns regarding: the lack o
standardization among toxicity studies selected fiteiGa
development; the assumptions and procedural exceptions use

Comment document.he development of the 2018 final
aluminum criteria followed the procedures described in th
1985 Guidelines, with the advancement of more complex
consideration of water chemistirppacts @ aluminum
bioavailability. All studies used in criteria were thaghly
reviewed for data quality. The applicability of the criteria

(WDEQWQD)) during criteria derivation; the limited applicability of MLR across a broader range of US waters was enhanced by th
models; as well as unclear or missing information in the criterig addition of data and MLR equation incorporate that
document. additional dataUnclear or missing information noted in
public comments on thed27 draft was addressethe
criteria document and all additional data and modeling
included after the 2017 draft document were externally pe
reviewed. EPA asserts the criteria represent the latekst
most scientificallydefensiblescience.
EPA-HQ-OW In summary, we request that EPA base the updated aluminum| Thank you for youcomment No edits.
201702600027 | criteria on a wider range of water quality parameters and also

(Jill Bicknell, Chair,
California Stormwater
Quality Association
(CASQA))

consider the use of filtration to reme natural sources that great
increase the aluminum concentrations especially in wet weathg
The potential for aluminum toxicity in surface waters is directly
related to the chemical form of aluminum present, which is hig
dependent on water qualitharacteristics of the waterway. We
hope that the characteristics typical of many California waterw:
are represented and considered during development of the fin
recommended standards.

[Attachment A: Natural background concentrations during wet
weathe in southern California creeks]

Since the drafdocument was released, additional toxicity
tess were conducted witeriodaphnia dubiand
Pimeptales promelashereby expanding the water chemist
empirical data used fonodel developmenis a result, lie
water chemistry bounds for the 2018 criteria wexpanded,
with details and rationale provided in the criteria documen

The EPA isaware, and has noted in the 2018 aluminum
criteria document, that under natural conditions not all for
of aluminum would be biologically available to aquatic
species (e.g., clagound aluminum). ThEPA has also notec
in its 2018 final aluminum criteridocument that thEPA
Methods 200.7 and 200.8 are the only currently approved
methods for measuring aluminum in natural waters and
wastes for NPDES permits. The EPA further notes that
research on new analytical methods is ongoing to addres
concerns withricluding aluminum bound to particulate
matter (i.e., clayjn the total recoverable aluminum
concentrations (OSU 2018c). One approach would not ac
the sample to pH less than 2 but rather to pH 4 (pH 4
extracted method) to better capture the bioavkl&iaction
of aluminum (CIMM 2016, OSU 2018cyhe method has
recentlybeen published @&odriguez, P.H.J.J. Arbildua, G.

Villavicencio, P. Urrestarazu, M. Opazo, A.S. Cardwell, W
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Stubblefield, E. Nordheim, and W. Adams. 2019.
Determination of Bioavadble Aluminum in Natural Waters
in the Presence of Suspended Solids. Environ. Toxicol.
Chem. 29 April 2019https://doi.org/10.1002/etc.4448Bhe
expectation is that this approach may better estimate the
bioavailable fraction of aluminum in natural waterae EPA
is developing implementation guidance on this topic that v
be issued in the future.

EPAHQ-OW
201702600029
(Hall & Associates on
behalf of Minnesota
Environmental Scienceg
and Ecowmic Review
Board (MESERB))

Summary

The draft criteria are a marked improvement over the 1988 aq(
life ambient quality criteria for aluminum in fresh water. Howev
as with the current criteria, the draft criteria include
acknowledged uncertaintiesahmay be resolved using water
effect ratio studies and/or by WET testing with common test
organismsD. magnaC. dubig andP. promelak The draft
criteria should also include a footnote, similar to that provided
with the current aluminum criteria, warning that the calculated
criteria may be inaccurate for pH, hardness, and DOC
concentrations outside the boundgata used to derive the
criteria. The criteria may also be inaccurate where the aluminu
present is in the form of clays or other materials that are not
bioavailable. This is particularly important for waters with high
turbidity or suspended solids as would be expected in sta@nw
runoff. Finally, the criteria should be adjusted where salmonids
are not present.

Thank you for youcomment

The EPA isaware, and has noted in the 2018 aluminum
criteria document, that under natural conditions not all for
of aluminum would be biogically available to aquatic
species (e.g., clalgound aluminum). ThEPA has also noteq
in its 2018 final aluminum criteria document that BfeA
Methods 200.7 and 200.8 are the only currently approved
methods for measuring aluminum in natural watecs a
wastes for NPDES permitd. new method hasecentlybeen
published afkodriguez, P.H.J.J. Arbildua, G. Villavicencio,
P. Urrestarazu, M. OpazA,S. Cardwell, W. Stubblefield, E
Nordheim, and W. Adams. 2019. Determination of
Bioavailable Aluminum in Natural Waters in the Presence
Suspended Solids. Environ. Toxicol. Chem. 29 April 2019
https://ii.org/10.1002/etc.4448 he expectation is that this
approach may better estimate the bioavailable fraction of
aluminum in natural waters.

The 2018 final aluminum criteria discuss the expanded ws
chemistry bounds of the criteria, adidcusdncreased

uncertainty outside of the empirical water chemistry boun
for the 2018 MLR model 6s U

The 2018 final aluminum and underlying MLR is reflective
of a larger toxicity and water chemistry database than a
WER, which candepergir eat |l y on t he |

conditions during which the WER tests are conducted

No edits.
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EPAHQ-OW Federallyrecommended criteria faluminum were last updated | Thank you fo yourcomment The EPA agrees that the 198{ No edits.
201702600035 | by the EPA in 1988. The 1988 criteria were developed with a | criteria were developed with limited studies and only

(Richard A. Hyde,
P.E., Executive
Director, Texas
Commission on
Environmental Quality

(TCEQ)

limited number of toxicity studies, expressed as a fixed value f
waters between 6.5 and 9.0 pH units, and did not account for ¢
site-specific factors.

addressed pH between 6.5 and 9.0.

EPAHQ-OW
201702600041

(John Heggeness and
Mary A. Siders,
Bureau of Water
Quality Planning
(BWQP), Nevada
Division of
Environmental
Protection (NDEP))

Overview of 1988 Criteria Document

EPA6s 1988 document for al um
the geochemistry of aluminum in surface water (EPA 1988). Tk
complexity of its geochemical behavior is attributedive
characteristics: the amphoteric nature of aluminum, its tendeng
form complexes with anions, the formation of strong complexe
with organic acids, its tendency to form polymers, and its slow
chemical equilibration under certain conditions. These

characteristics are related to the theoretical solubility of alumin
under different geochemical conditions. From this, it seems tha
the focus is clearly on dissolved species, which we approximat
using an operational definit
components that pass througha 0.d5m me mbr ane |

Conditions of pH are importarspecificallybecause of the greate
solubility of aluminum at both lower and higher pH values; agal
this relates to the theoretical solubility of aluminum acrosargye
of pH values. The introduction section of the 1988 criteria
document appears to acknowl e
concentrations, stating that
toxicity of the test solutions was directly related to the
concentrat on of al uminum that pas
membrane filter.o This quote
the 1988 document, leads the reader to believe the criteria will
based on dissolved aluminum (i.e., data from ffétdred
samples); howevgthe last paragraph of the introduction sectior
appears to contradict this. The third sentence of the last parag
states, fAUnless otherwise no
water reported herein from toxicity and bioconcentration tests :
expected to be essentially equivalent to asaduble aluminum
concentrations. 0 The questi-o
solubleo relate to the stand
itot al O -filferedanot)? fi el d

Thank you for your comments. The discussion of the 198
AWQC documentn the 2018 firal criteria documenivas
reviewed for clarity and edited where appropridtee EPA

is developingmplementation guidancen this topicthatwill
be issued in the future

Section 2.6.2
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The @Al mpl e me npages 106hobthesl@88 documen
attempts to clarify the dAfil
APrevious aquatic |life crite
1980) were expressed in terms of tibeal recoverable
measuremer(U.S. EPA 1983a)ut newer criteria for metals and
metalloids have been expressed in terms oadietsoluble
measurement . o0 The t ext-saubles
measurement does not require filtration of the sample at the tir
of collection, as does the disgetl measurement. The only
treatment required at the time of collection is preservation by
acidification to a pH between 1.5 and 2.0, similar to that requir

for the total recoverabl e me
of data from samples that ametfiltered prior to acidifying the
sampl e for preservation. By

equivalent to what most prac
unfiltered).

The discussolombloéo Aiael slus Ad
fitotal 0 vreeacsawerigdoltead and th
size of filter (0.2 m v er ssurs) (C.0dnT i nues &
12 through 15 of the 1988 document. In this discussion, it seer
that the acidified sample is then filtered; however, this is a
misrepresentabn of the load of dissolved metals in the neupdl
stream. For example, page 13 of the 1988 document states:

iThe i nt e psblublemeasuleraentasdoi ndasure the
concentrations of metals and metalloids that are in true solutio
a sample thihas been appropriately acidified. Therefore, mate
that does not pass through a filter with smaller holes, such as
um membrane filter should not be considered -aoldible even if
it passes through a 0.45 um membrane filter. Optional filtradibn
appropriately acidified water samples through 0.1 um membra
filters should be considered whenever the concentration of
aluminum that passes through a G4 membrane filter in an
acidified water sample exceeds a limit specified in terms of aci
soludh e al umi num. o

Based on all the above, it is no wonder that the 2017 criterion
document seems confused as to whether concentrations of
dissolved (i.e., fieldiltered) or total (i.e., not fieldiltered)
aluminum were used as the basis of the criterida@é 1988
document for aluminum.
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EPAHQ-OW The Colorado Water Quality Control Division (division) Thank you for youcomment No edits.
201702600043 | appreciates the opportunity to provide comments on the 2017

(Blake Beyea,
Standards Unit
Manager, Water
Quality Control
Division, Colorado
Department of Public
Health &
Environment)

Draft Aquatic Life Ambient Water Quality Criteria for Aluminum
The division also appreciate
these draft criteria, as their scientific basis is a significant
improvement over the existing criteria.

The division is responsible for the daily implementation of the
Clean Water Actbdés water qual
quality standards programs for which states are responsible ur
the Clean Water Act. Thefore, the proposed criteria and their
ability to be implemented are of interest to the division.

EPAHQ-OW Please accept tlse comments submitted on behalf of the Thank you for yar commentsStudies with freshwater No edits.
201702600052 Freshwater Mollusk Conservation Society on the Draft Update{ musselsvereconductedby USGS(Lampsilis siliquoidea
(Heidi L. Dunn, Aguatic Life Ambient Water Quality Criteria for Aluminum in acute and chronic tests reporteddgng et al. 2018xnd are
President, Freshwater| cyashywater (https://www.gpo.gov/fdsys/pkg/ERLZ09- included in the 2018 aluminum criteria derivatidalditional
Mollusk Conservation . . . .
Society (FMCS)) 26/pdf/201720597.pdf). respaises to mussel comments are incluske@opic 15 in
this Response to Comments document

We are writing taadvocate on behalf of a freshwater standard f

aluminum that is protective of larval and juvenile forms of

freshwater mollusks and of threatened and endangered specig

particular. Freshwater mollusks are the most imperiled group @

organisms in Unite®&tates with nearly twthirds of species being

identified as at rislof extinction. It is thus of utmost importance

for the Environmental Protection Agency to develop water qual

criteria that are protective of these sensitive organisms.
EPAHQ-OW According to this Proposal: Thank you for your comment€urrent sciencdemonstrates| No edits.
201702600054 | "EPA is updating the aluminum criteria to better reflect the late| that the toxicity of aluminum to aquatic organisms is
((:ﬁrrl‘?r?])ém())us public scienceUnfortunately, there are not enough data to support th¢ dependent on the water chemistry conditjahgs the criteria

development of estuarine/marine criteria at this time. "

This critical statement should provoke the recognition of the
reality that the commogense, responsible action here should b
to concentrat@n more research and data before altering criteri
when obviously the essential data does not exist to address th
many serious questions that are well known to the public and
health professionals and researchers.

The action necessary is research, netrfolaic conjecture.

"Unlike the fixed acute and chronic values found in the 1988

document, this draft document provides users the flexibility to

were derived to be sensitive to these key water quality
parameters.

The EPA didnot derive criteria for estuarine/marine waterg
due to a lack of data, consistent with the comment.

The AWQC documerttas undergone independent, externg
expert peer review amgpresents the best available scienc
The averaging durations for the alumimeriteria are based
on longstanding EPA methodological guidand®85
Guidelines)
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develop sitespecific criteria based on a site's water chemistry."

The public does not want flexibility whgrtomes to the health an
safety of the American people.

"The resulting acute criterion would have an appropriate level
protection if the ondnour average concentration is not exceede(
more than once every three years on average. If thedayr
average concentration is not exceeded more than once every t
years on average, the chronic criterion is protective.

The flexibility here to have the determination depend on "averg
is not reassuring, because this is a presence that once it's ther
there, and entering into the biological chain in any concentratig
no matter the interval of occurrence is not acceptable.

Further, if one is the recipient of an abeaeerage exposure, thaf
binds with biological functioning, then average is of little
corsolation or rationality.

In the absence of data, or further research on the questions th
deeply concern Americans, it is particularly disturbing that the
proposed values in criteria are double the existing standards.

It is stated:

Note: Values will balifferent under differing water chemistry

conditions as identified in this document.
TEEREERTERE e e e e e e e

This is precisely the reality! Freshwaters are characterized by

network of tributaries and variable flows. This averaging can b
totally misleading as a discharge into a tributary may have maj
impact in its concentration with serious consequences in expos
along a short segment, but then not register very much on the
average!

"Once final, the criteria will serve as recommendasido states
and tribes by defining the concentration of aluminum in water t|
will protect against harmful effects to aquatic life."

To alter criteria in the absence of the necessary data and to in

a more lenient framework based on "averages" andegneit as
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an official recommendation when so much is unknown is
irresponsible.

What we have now is not "final" criteria of any kind

The EPA is entrusted with the awesome responsibility of prote
the public from environmental hazards.

To posit thisconjecture and knowingly send it out as guidance i
the absence of data and research in range and depth that woul
provide assurance of safety is irresponsible.

The American people, if they were fully aware of this, would ng
happy.

EPAHQ-OW The Aluminum Extruders Council represents over 100 extrude| Thank you for your commenthe specific comments of the| Editswere made
201702600059 | and suppliersacross the United States. After reviewing all Aluminum Associatiorwere addressed in this Response tg based orthe
(Jeff Henderson, available information on this issue, we stand in support of the | Comment document Aluminum
President, Aluminum | yocommendations of the Aluminum Association. We encourag Association
Extruders Council) . .
EPA to take those comments under careful consideration as y commentsas
deliberate this issue. appropriate
EPAHQ-OW The US EPA Database Thank you for your comments. The AWQC documiess No edits.
2017#0260:0065 US EPA has spent years developing the Draft Aluminum Crite undergone independgmexternal expert peer review and

(Jason D. Bosticyice-
President, West
Virginia Coal
Association (WVCA))

It is impossible, within the brief time allowed, to adequately asg
each of US EPA's data decisions for inclusiod arclusion of
specific studies. Some of the cited materials have only been
available to the public for a limited time, and they are integral t
the Draft Aluminum Criteria.

Based on a brief comparison, US EPA has included some stug
that West Virginiadetermined were inappropriate for inclusion,
and vice versa. These small decisions affect the genus mean &
or chronic values (GMAVs and GMCVSs) and therefore are
significant. The following table compares the GMAVs and the
resultant CMC (acute criteriorfpr the four most sensitive specie
in the West Virginia database as compared to the US EPA
database:

[Table 3]

While the CMCs appear comparable, the West Virginia databa
was normalized to a hardness of 50 mg/l, whereas the US EP/

database was normakd to a hardness of 100 mg/l. Considerin

represents the best available science.

The commenter is incorrect
was normalizedo a hardness of 100 mg/TheE P A6 s
database was normalized basegearreviewed multiple
linear regessiongDeForest et ak018y, b) accounting for
the variable effects of aluminum across a broad rangtaf
hardness, dissolved organic carbon and pH conditions. T
approach of including these three water chemistry paramg
in calculatingappropriately protective criteria represents th
best available science as indicated in pegiewed
publications (e.g., Brix et 82017, ET&C).In not
considering all three critical water chemistry parameters
relevant for water chemistry, West Virgimaay have come
to conclusions that are different thdne E P A éndact, peer
reviewed publications demonstrate that and DOC have a
larger overall impact on bioavailability and toxicity of
aluminum than the hardness parameter that is the focus ¢
West Virginia analysisEPA has shared these data and

analyses with West Virginia and discussed available
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the mitigating effect of hardness, the two numbers are no long
the same ballpark.

Likewise, the data decisions affect the ranking of each specieg
D. magnanumber is significantly higher in the Wa&tginia
database (which was normalized for hardness) as compared t(
US EPA database (which was normalized using the MLR for
hardness, pH, and DOC for only two species). The normalizati
process dramatically shifts the balance between certain spfecig
toxicity. Ceriodaphniawere the most sensitive genus in the Wes
Virginia database. In the US EPA databa€eyiodaphniawvere
not among the four most sensitive genera.

West Virginia and US EPA took a dramatically different approg
with the chronic dterion (CCC). The West Virginia number was
based upon the final acute to chronic ratio, whereas US EPA
constructed a chronic database and calculated the FCV from t
GMCVs. Therefore, the comparison is not as simple. However
FCVs can be directly coraped:

[Table 4]

The US EPA FCV is calculated at a much higher hardness, ye
value is much lower. We believe this difference is due at least
part to the inclusion of a recently published mussel study.
However, a more substantial part of the issu®yhe with the use
of the MLR, as the range of hardness and DOC are very limite
the EPA database.

Even with the thiryday extension, US EPA has not allowed

adequate time to evaluate each of its data decisions. This is a
lengthy exercise. In communtans with WVDEP, US EPA claim
to have been working on the aluminum criteria for roughly four
years. However, US EPA expects the public to assess its work
to provide meaningful, thorough comments in ninety days.

Our comments are focused on the overall issues with the critel
development, along with the four most sensitive species identi
in the chronic database. According to the 1985 Guidelines, onl
the four GMCVs which have cumulative probabilities closest t
0.05 are selected for calculation of the FCV. When less than 5

GMCVs are available, these will always be the lowest four GM

information on toxicity to mussels.

The criteria are not presented nor intended to represent
conditions only at a hardness of 19@/L. Tables presente
in the criteria document show that the criteria values ahan
with changing water chemistgnd can be calculated for any
water chemistry conditions within the bounds of the mode
specified in the criteria document.

Since the 2017 draft document wateased, additional
toxicity tess were conducted witeriodaphnia dubiand
Pimeptales proméasthereby expanding the water chemist
empirical data used for model démgment.The total
hardness of toxicity test waters ranged from 9.8 to 428 m
The DOC of toxicity test waters ranged from 0.08 to 12.3
mg/L. The pH of toxicity test waters ranged from-®.0.
Please see the 2018 final aluminum criteria document for
detailed discussioim Section 2.7.1

Thecriteria calculations in th2018 criteriadocument and
associated calculator were completed per the 1985 Guideg
procedures
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(1985 Guidelines, p. 31). The inclusion or exclusion of other
studies will only affect N, a factor used in the FCV calculation
While we anticipate that the problems are more extensive, the
narrow focus allows for the preparation of timely comments thg
demonstrate the issues with the Draft Aluminum Criteria.

EPA-HQ-OW
2017+02600070

(Jeff Henderson,
President, Aluminum
Anodizers Council)

The Aluminum Anodizers Council represents over 100 anodize
and suppliersacross the United States. After reviewing all
available information on this issue, we stand in support of the
recommendations of the Aluminum Association. We encouragg
EPA to take those comments under careful consideration as y
deliberate this issue.

Thank you for your comment

No edits.

EPAHQ-OW

201702600074
(Timothy F. Moore,
Risk Sciences, on
behalf of Lake Elsinore
and Canyon Lake
Nutrient TMDL Task
Force administered by
the Lake Elsinore San
Jacinto Watershed
Authority (LESIJWA))

EPA also cite several other field studies where relatively high
aluminum concentrations were associated with reduced richne
and abundance of fish and invertebrate species. [Draft Criteria
pg. 6364] However, all of these studies were conducted in lake
and streamsvith low pH (<5 s.u.) and very low hardness. Such
conditions are not typical of western waters.

Thank you for your commenthefield studies discussedas
not used in the database for the quantitative criteria
calculation approach.

No edits.

EPAHQ-OW

2017-0260:0075
(Steven A. Buffone,
CHHM, QEP, GIT,
Supervisor,
Compliance and
Regulatory Affairs,
CONSOL Energy Inc.)

We recommend that EPA review additional data and studies
available through states, such as West Virginia, and continue t
refine theCriteria so that expanded ranges for both hardness a
DOC are addressed.

Since the draft document was released, additional toxicity|
tess were conducted witeriodaphnia dubiand
Pimeptales proméasthereby expanding the water chemist
empirical data used for model developmditte total
hardness of toxicity test waters ranged from 9.8 to 428 m
The DOC of toxicity test waters ranged from 0.08 to 12.3
mg/L. The pH of toxicity test waters rangeaiin 6.68.7.

The Multiple Linear Regression equations were updated
based on this new datas a resultthe recommended bound
of the criteriahaveexpandedThe 2018 aluminuncriteria
document provides an extensive discussion of the new,

expanded bounds tifie criteria ad model in Section 2.7.1.

No edits.
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EPAHQ-OW 3. Hardness vs. calcium content TheEPA is aware of studies indicating the importance of | No edits.
201702600067 | Hardness has long been monitored by water companies due tq calcium in the effect of hardness on toxicitycbemicalgo

(Patrick McDonnell, | tendency to cause mineral deposits in pipes and leave soap sq aquatic organi®s. However,he vast majority ofluminum

Secretary, on bathtubs. The correlation between hardness and ameliorati

Pennsylvania
Department of
Environmental
Protection (DEP))

effects on pollutants has long been known, and since this digc
some work has been done to try to understand what elementa
components of hardness are protective and the mechanism beg
such protection. For example, research by Davies and Hall has
indicated that calcium may be the component in hardness mog
responsdble for biological protection against some common toxi
[Trevor D. Davies and Ken J. Hall, "Importance of Calcium in
Modifying the Acute Toxicity of Sodium Sulphate to Hyalella
Azteca and Daphnia MagnagEnvironmental Toxicology and
Chemistry26, no. 6 2007): 12431247.] Knowing what
components of hardness are protective and establishing stand
based upon them could ultimately lead to better criteria for aqy
life protection.

EPA should consider the possible use of calcium and/or
magnesium concaitions to see if they correlate with biological
protection better (or worse) than the more general "hardness”
parameter.

toxicity studiesavailableprovided only reported total
hardness and not individual Ca and/or Mg concentrations
The EPA thus based the 2018 final aluminum criteria on t
hardness, a parameter frequemtigasured by implementing
entities, which also increases the utility of its application.
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o external research o
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EPAHQ-OW | reviewed the pH and alkalinity and noted that both were lowe| Thank you for submitting this important research. Howeveg No edits.
201702600013 | the Borden Reservoir where th®A and ASA were higher. This | the analysis you submitted cannot be used in the criteria

(Ricardo Cantu,
President, OspreyOwl
Environmental, LLC)

what would be expected. Upon closer inspection | also noted t
calcium was quite lower in the Borden Reservoir. This followeg
study done by ENSR in Region 8 in regards to Brook Trout. Th
findings indicated that fish euld use the ionic charge from the
calcium to trap aluminum around the outside of their gills and
prevent the aluminum from en
much higher levels of aluminum before toxic effects were
demonstrated.

I had also subsequdnptread a study by the University of Oslo
(attached) titled The effects of ionic strength on the toxicity of
aluminum to Atlantic salmon (Salmo salar) under steady state
chemical conditions which was authored by, Espen LYDERSE
Sigurd IXNEVADL), Kjaagn STBYE1), Ronny A.
ANDERSENZ1), Frode BJERKELY1), Leif Asbjgrn V@LLESTAL
and Antonio B.S. POLEO1)* The study indicated sodium was §
better protector of fish from the effects of aluminum than calciy
In reviewing that report and comparing the findirtgshe data
gathered by WPF it was clear that these two reservoirs were a
actual invitro process of the pilot study that was outlined in this
paper. The reservoirs chemistry was identical to the findings
within the pilot study.

| contacted the WPF Fortex and questioned her at length abou
the status of the fish at both reservoirs. Her conclusion was thé
and amphibian life in both reservoirs was vibrant and identical
she could tell. Bald eagles and Osprey fished often in both

reservoirs and naish kills had ever been noted during her tenur

For the purpose of comments on this draft | put together a
spreadsheet with graphs of all the data that is implicated in thig
draft and the Oslo Study (pH, alkalinity, DOC, sodium and
calcium). Note the TR&n the Cobble Reservoir that has a spike
on the 4th sample (99 ud/lyellow box) the 14th sample (69 u/I
green box), the 17th sample (64 ugélso green box), the 23rd
sample (100 ugfl blue box) and the 26th sample (51 ugfink
box).

| then pbtted the DOC, alkalinity and pH. Those graphs are be

derivation.

We agree that additional research on aluminum could foc
on other parameters and cations (such as sodium and

calcium). Howeverat this time we focused the models on t
best available data at this time.
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the TRA graphs and | add the associated correlating colored
boxes.

[Graphs x 4]

EPA-HQ-OW
2017+02600013

(Ricardo Cantu,
President, OspreyOwl
Environmental, LLC)

Only one Box correlated with increasing TRA and decreasing
DOC (yellow colored box), while both the green and blue boxe
demonstrated increased DOC with increased TRA. If the MLR
model is to hold tru®OC would have to decrease with each
increase of TRA. This did not happen in the Cobble Reservoir.

The yellow box and pink box in the alkalinity graph decreased
increasing TRA and one of the two data points in the green bo
decreased with increasinfRA. This is a better predictor than th
DOC, but still did not happen in every case and therefore it wo
not satisfy the requirements of a true trending model.

As the pH trends were close it was a bit tougher to follow the
trends. It does seem liketiree instances the pH did slightly dro
when there was an increase in TRA.

EPAHQ-OW
201702600013
(Ricardo Cantu,
President, OspreyOwl
Environmental, LLC)

| took the same TRA graph and matched it against sodium ang
calcium (below).

[Graphs x 3]

In the four cases where the Cobble Reservoir TRA trended up
significantly, the sodium and calcium for that month trended
downward. This was identical to the findings of the Oslo Study
and would be a much better predictor in a MLR model with
apparently nre consistency over the use of DOC and Alkalinity

The DOC in the Borden Reservoir (consistently higher pH) has
abundance of DOC when compared to the Cobble Reservoir. |
DOC is used more for high aluminum waters this does not bea|
in the data fron both reservoirs. The draft proposal does touch
upon DOC, but it doesné6t ind
higher or lower in high TRA/ASA waters.

| believe future research should focus on the sodium and calci
aspects of parameters that are releveanthe toxicity of aluminum
Also, with such an environment rich example of two reservoirs
western Massachusetts, with identical flora and fauna, and ha

such a vastly different aluminum content, this may be a ripe ar

96




Comment
Number
(Organization)

Public Commenton Topic 12: Providing information on
external research

EPA Response

Revision Location in
2018 Aluminum
Criteria Document

further study.

WPF has tkse area protected by fencing, the fish are very mat
as no fishing is allowed in either reservoir and conditions are ic
for a longterm study of the impacts of aluminum when conside
a whole host of impacts. The baseline can be easily establsite
an invitro real-time study could be completed:Nlhss Amherst
and University of Oslo exchange students could pick up where
authors of the Oslo Study left off and really get some meaningi
research with little to no doubt regarding data gaps.

EPAHQ-OW
201702600026
(Ricardo Cantu,
President, OspreyOwl
Environmental, LLC)

I had submitted comments on Thursday 9/21/2017 and did not
include the attachment on the Oslo Study that | referenced in 1
comments. The acknowledgement # was8lfsthulg.Attached
for reference with that document is the Oslo Study.

Abstract The Effects of lonic Strength on the Toxicity of
Aluminium to Atlantic salmon (Salmo salar) Under Naieady
State Chemical ConditionBlease contact the EPA Docket Cent
Public Reading Room to view this document. Address: 1301
Constitution Ave, NW Room 3334 Washington, DC 20004
Telephone: 205661744 Fax: 202566- 9744 Email: docket
customerservice@epa.gov Prepared by Espen Lydersen et al.

Authors: Espen Lydersen et al.

ReasonRestricted This attachment is restricted to show metadd
only because it contains copyrighted data.

Publication ReferenceJournal of Limnology 61.1 (2002): 6976

Thank youfor submitting this studyThe EPA reviewed the
study and determined thatwiasnot acceptable for criteria
derivation.(Appendix J). The reason the study is deemed
unused is thabnly one aluminum concentration wasted.
However, the study did show that both Ca and Na reduce
fish mortality (Na reduced mortality more than Ca).

No edits.
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EPAHQ-OW Another issue of concern for coastal states is the uncertainty | EPA was able to obtain some data from Australia on No edits.
201702600040 | regarding the potential for aluminum to affect marine aguat estuarine/marine toxicity tests for aluminum, and that is

(Susan J. Sullivan,
Executive Director,
New England
Interstate Water
Pollution Control

communities. As presented in the current draft aluminum criter
document there is insufficient data to deveaiwrine water quality
criteria for aluminum. However, the data included in the curren
criteria development document shows that aluminumitgxic the

captured in the criteria document, however we still do not
have sufficient data to devel@stuarine/marine criteri&PA
agrees that this remains a data gap.

Commission most sensitive marine organism studied is measured at alumin
(NEIWPCC)) concentrations one to two orders of magnitude below the

concentrations that are acutely toxic to the most sensitive

freshwater organisms evaluated. EPA should work to close thi

datagap quickly. The potential to adjust aluminum water qualit

criteria within freshwater portions of rivers and streams that the

flow into marine waters could potentially put those downstrearn

waters into jeopardy if aluminum is more toxic to marine aquat

organisms.
EPAHQ-OW I do not think the EPA should update the aquatic criteria for "sij Thank you for your commenCurrent sciencendicates that g No edits.
201702600055 | specific" due to recent technological advances. The criteriaforf | ocati onés water chemistry
(Anonymous public | aquatic lifeshould be updated entirely for the safety of sealife.] bi oavail abil ity and toxici
comment) criteria reflects this informatiofEPA was able to obtain

Many fish are being affected by pollution even though they are
within the water. EPA please protect our sea life not for site
specific but for the entirety.

some data from Australia on estuarine/marine toxicity test
for aluminum, and that is captured in the criteria documen
however we still do not have sufficient data to develop

estuarine/marine criteri@&PA agrees that this remains a dg

gap.
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EPAHQ-OW There is no temperature element to the MLR model despite We are unable to locate the reference gitbd citationis not | No edits.
201702600044 | significant literature that suggest temperature modulates provided in youtomments.

(Shelly Lemon, Chief,
Surface Water Quality
Bureau, New Mexico
Environment
Department)

aluminum toxicity. For instance, Stubblefield et al. (2012) studi
several different aquatic spies at pH 6. They found that pH,
dissolved organic matter, and temperature had the largest
influence on aluminum toxicity with calcium, sodium and fluorig
having only having a minor influence. Other studies have foun
similar relationships between alunuim toxicity and temperature
for brown trout and Atlantic salmon. The impacts of water
temperature are noted in the literature review section of the
document, but no justification was provided as to why this
parameter was not a part of the modehe modelshould include
temperature, or at the very least acknowledge the influence
temperature plays in the bioavailability of aluminum to aquatic
organisms, and explain why it was not incorporated into the
guidance

Temperature was not considered because of the lack of
experimental data that could be used to develop an additi
parameter in the MLR.

EPAHQ-OW
201702600012

(Nancy Sonafrank,
Program Manager,
Alaska Department of
Environmental
Conservation (ADEC))

The MLR models developed by DeFosrdsil, which EPA uses to
normalize aluminum criteria were developed with chronic toxic
data from two animals species, one invertebrate (C. dubia; a
sensitive gecies) and one fish (fathead minnow; a moderately
sensitive species). If EPA recognizes the uncertainties and
limitations of the model, EPA should consider additional studie
that minimize the uncertainties and thus bolster the models'
protectiveness acss a more diverse range of species before
moving forward with issuing final criteria.

EPAHQ-OW

201702600029
(Hall & Associates on
behalf of Minnesota
Environmental Scienceg
and Economic Review
Board (MESERB))

The database and the procedures usedormalize the data for
criteria development are also subject to uncertainty as discuss
the Draft.

There are additional uncertainties, beyond those described ab
associated with the normalization of aluminum toxicity data usi
the MLR models deloped by DeForest et al. (2017). The mode
were developed with chronic toxicity data from two animal spe
one invertebrate (C. dubia; a sensitive species) and one fish

(fathead minnow; a moderately sensitive species). Incorporatir]
additional specig in the model development would improve the
representativeness of all species, and further validate the MLR
model use across species. Though the pH, hardness, and DO
explain the majority of differences seen in the toxicity data bety
the two specieghere are two MLR models developed (inverteb

C. dubiamodel and vertebrate. promelasnodel), which better

Thank you for your comment. Wionsider thdéathead
minnow to berepresentativef other vertebrates, and that th
cladoceran is representative for other invertebrates.

In particular, the mechanisms @timinumtoxicity to fish
based on bioavailability of aluminum are expected to be
similar across freshwater species due to similarity in gill
microenvironment among fathead minnows and other spe
(e.g., salmonids). Is well known that the solubility of
aluminumdecreases as pH is elevated in acidic water
(ambient surface or gill microenvironment). Aluminum
toxicity subsequently increases because aluminum
polymerizes and accumulates on the gill surface. Thus,
because fathe similarity in the gill microenvironment amon
freshwater fishes in soft watet js notexpecedthat
aluminum toxicitywould be expressed differently in
salmonids, for example, @mpared to the fathead minnow
The EPA also used the invertebr&eriodaphnia dubias a
surrogate for other invertebrates. The use of surrogate sp
to predict effects in other organisms is a standard practice
ecological risk assessment because toxicity data are typid
limited. C. dubiaandP. promelasvere usd as surrogates to
test the effects of water chemistry on aluminum
bioavailability and toxicity, not for the purposes of

establishing the relative sensitivity of genera, which is

No edits.
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delineate the differences in their uptake of aluminum. Because
arthropod phylum is highly diverse, there is uncertainty in the
applicationof the C. dubia model across other invertebrate taxa
(Draft at 71)

The MLR models are used to normalize the toxicity test result
to specific conditions of pH, hardness and DOC for evaluating
CMC and CCC. As noted above, these regressions vesmdaped
for a single invertebrateQ. dubig and a fish (fathead minnow),
with the MLR models applied to all invertebrates and vertebrat
respectively. Given the diversity of the invertebrates, this apprq
lends itself to a high degree of uncertairijoreover, in
developing the MLR model for C. dubia, the Draft notes that a
negative ptterm was added to account for the fact that alumin
bioavailability decreases from pHi67 and then increases from
pH 77 8. (Draft at 29).

EPAHQ-OW
201702600029

(Hall & Associates on
behalf of Minnesota
Environmental Scienceg
and Economic Review
Board (MESERB))

A review of the text justifying this relationship (aluminum toxici
lowest at normal pH (approximately 7.0) with toxicity increasi
as the pH increases or decreases from normal) only identifies
studies using rainbow trout. (Draft at 11) Consequently, it is ng
apparent that the MLR model presented@dubiais
appropriate, as it would seem more relevant for salmonids. Th
graphicillustrating the chronic toxicity data fo€. dubiaand the
MLR model fit to these data (Figure 4, Draft at 30) does not
clearly show increasing toxicity as pH varies above and below
This is due to the fact that toxicity was not evaluated at a ptBo
(which would show if toxicity is further reduced at this point) an
no measurements were made at pH > 8.1 to verify that alumin
toxicity continues to increase at higher pH for this organism.
Whole effluent toxicity tests using aluminum sensitiverosgas
(D. magnafor acute tests an@. daphniafor chronic tests) are
warranted to resolve this uncertainty.

EPAHQ-OW
201702600030
(Nelson Brooke,
Riverkeeper et al.,
Black Warrior
Riverkeeper)

Finally, we agree with, and would like to reiterate eémt
comments submitted by David Waterstreet on behalf of the
Wyoming Department of Environmental Quality, who notes:

The invertebrate and vertebrate MLR models were derived bas
solely on chronic toxicity data for the cladocer&eriodaphnia
dubia, andthe fathead minnovRimephales promelas
respectively.

After reviewing the MLRs, WD

captured in the sensitivity distribution for the criteria.

In the 2018 finakluminum criteria, th&PA used separate
MLRs for fish and invertebrates to best capture the effects
water chemistry on toxicity for the taxa and differences in
trendsacross water chemistrection 2.7.1 discusses the p
hardness and DOC normalizatiapproach th&PA took in
the 2018aluminum criteria document. Appendix L of the
2018 criteria document discusses the comparison of the N
models used to normalize the toxicity data and coegptre
results of the fish and invertebrate and pooled taxa MLR
approaches in detalh addition, the ranges of pH for the
toxicity tests was broadened above pH of 8.

The EPA used the best available science to generate a
scientifically sound updated 20B8uminum criteria
document and described uncertainties in the criteria
document.
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applicability of such speciespecific models to broader
invertebrate and vertebrate taxonomic groups. Further, neither
dubianor P. promelasare among the most sensitive taxa used t
derive criteria values at a normalized pH of 7, hardness of 100
mg/L and DOC of 1 mg/L. EPA does not present any informati
on how the MLRs would be representative of other species an
genera and acknowlges that including other species would
improve model representativeness, notably for the invertebrate
MLR due to arthropod diversity. Therefore, prior to finalizing th
models and criteria, WDEQ/WQD recommends that EPA explq
how other taxa may respondyarying levels of pH, hardness an
DOC. Without such an analysis, there remains fundamental
uncertainty regarding the applicability of the recommended
criteria to other taxa.

While we understand th&. dubiaandP. promelasare common
indicator species used for determining toxicity, we agree that tl
criteria should be evaluated for toxicity across a much broader|
more representative range of taxa.

EPAHQ-OW
201702600049
(Stuart E. McKibbin,
Chief of Planning
Division, Riverside
County Flood Control
and Water
Conservation District)

The EPA should perform additional studies necessary to expal
the range of hardness and DOC used to derive the MLR mode
order to encompass the higher natural hardness concentration
(>300 mg/L) commonly observed in the arid southwest and the
higher natural DOC concentrations commonly observed in
stormwater runoff (> 10 mg/L ). Pending completion of such
studies, the Tables in Appendix K should be revised to delete {
recommended values fbardness concentrations greater than 1
mg/L because these "bounded estimates" are speculative and
supported by any actual evidence in the given range.

EPAHQ-OW

201702600051
(Douglas E. Fine,
Assistant
Commissioner for
Water Resources,
Massachsetts
Department of
Environmental
Protection
(MassDEP))

MassDEP has conducted independent laboratory studies in

cooperation with USGS to investigate the influence of natural
dissolved organic matter on aluminum toxicity for low hardness
waters using an alminumsensitive test species.

The USGS investigated the influence of dissolved organic mat
on aluminum toxicity to the speci€griodaphnia dubiaby
conducting a series ofday/3brood chronic tests, with endpoint
of survival and reproduction. Tesfaters consisted of serial
dilutions of two low hardness natural waters collected from siteg
Massachusetts (Beaver Brook at South Royalston, USGS
01163900; and Unnamed Tributary 2, Whitehall Res, NR,
Woodville, USGS 010974573), which had DOC concentratof

Thank you for your comment. Since we do not have acce
the datatheresults cannadbe considered at this time.

No edits.
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6 and 10 mg/L, well above the 5 mg/L DOC maximum in the M
model. Tests were conducted at hardness levels of 20 and 35
with hardnessadjusted site waters mixed with hardnasiusted,
low-DOC lab water (diluted well water; DOC <0.4 mg/L) to
produce test waters containing 100 percent, 50 percent, and 2
percent of the original DOC concentration. Toxicity tests were
conducted in an incubator with a controlled €@mosphere to
maintain pH close to the target range of 5.2. Results of these
tests are being used to estimate chronic effect concentrations
C. dubia(e.g., EC50 for 50 percent reduction in reproduction),
expressed as total (unfiltered) aluminum concentrations. Resu
from the tests are being finalized. Publication of the resalt
expected in March 2018. MassDEP requests that these data b
considered by EPA and that the MLR model be adjusted to ext
the upper range of DOC.

EPAHQ-OW
201702600058

(National Council for
Air and Stream
Improvement, Inc.
(NCASI))

It is helpful that a peer review panel has provided EPA with inp
on the modeling approaches that EPA has considénetliding
the MLR model. However, the Deforest et al. (2017) article has
only been recently made available in an early published, electr
form. As a result, there is considerable additional scientific
information that may be generated that could supporefine the
information contained in this article, or could lead to substantia
changes in model parameters and use. In addition, EPA has
decided to select the MLR statistical modeling approach over &
more mechanistic biotic ligand model (BLM) approathe basis
for EPAGs decision should be
BLM approach is used in EPAJ
quality criteria (EPA 2007, EPA 2016). One advantage of
mechanistic models is that they can better capture causal
meclanisms and may therefore better predict toxicity in previoy
unmeasured conditions when adequate data are available (EP
2009). However, we acknowledge that the MLR approach may
represent an adequately predictive method for many situations
is simple to implement (e.g., fewer model inputs, and therefore
potentially easier to provide appropriate values for all input
parameters), while still providing practical improvements over {
existing criteria. We also note that an aluminum BLM may still
usedas an optional alternative, scientifically valid approach. ER
should continue to assess the science and relative merits of th
MLR and BLM approaches for aluminum to ensure that import
differences are considered in future revisions of aluminum wat
quality criteria.

Please reference Section 5.3.5 for the rationale fortiady
EPA chose to pursue the MLR models publishe®bfforest
et al. (2018, b) over the BLM approach (Santore et al. 201

No edits.

102




Comment

Public Commenton Topic 14: Regarding the MLR (multiple

Revision Location in

Number linear regression) models EPA Response 2018 Aluminum
(Organization) Criteria Document
EPAHQ-OW EPA should compare the MLR approach to other methods suc| The EPA askedexternal expert peaeviewersto investigate | No edits.
201702600066 | the Biotic Ligand Model to confirm the reliability of the input the performance of the Aluminum BLM compared to MLR

(David Smiga, variables MLR results. models that incorporated only pH and total hardness. Pled

posistant General refer to the2018 aluminum criteria web page

Environmental, United
States Steel

Corporation)
EPAHQ-OW While we generally support use of the MLR models, it is impor
201702600071 | to recognize that there are somecertainties involved

(Fredric P. Andes,
Coordinator, Federal
Water Quality
Coalition (FWQC))

(particularly in derivation of acute criteria). Also, because the
method focuses on a few specific variables, it may not be as fy
reflective of the water quality variables that drive aluminum
toxicity as other approaches that i## more variables. Therefore
we believe that EPA should consider developing a comparison
the MLR approach and other methods, such as the Biotic Liga
Model, to help confirm the reliability of the MLR results.

(https://www.epa.gov/wqc/aquatiife -criteria-
aluminum#2018or EPAdocket for this information. Please
also reference Section 5.3.5 for the rationale for thie\ePA
chose to pursue the MLR models publishedieyrorest et al
(2018, b) over theBLM approach (Santore et al. 2018).

EPAHQ-OW
201702600073
(Curt Wells,Director
of Regulatory Affairs,
The Aluminum
Association)

Given that significant acute toxicity data exist under a range of
water quality conditions, is it possible for EPA to provide an
analysis of the applicability of the chronic MLR, perhaps even
usingthe BLM as an independent means of checking the accul
of acute normalization outcomes using the chronic MLR? Give
that a number of studies used to calculate the ACR were
unbounded, we recognize that there is some uncertainty with t
ACR presented ithe draft criteria document. We recommend th
EPA review whether any additional studies would be acceptab
for refinement of the ACR. Additionally, it would be beneficial if
EPA could provide a discussi
application of an ACR wodlbe acceptable approach for derivin
acute criteria as an alternative to the application of the chronic
MLR to normalize acute data. Another option might be to use t
reverse application of the ACR as a bounding calculation to
confirm the accuracy of ate criteria calculations derived using
application of the chronic MLR to acute data.

[Cited References]

The 2018 finalcriteria document notes, in Section 5,3hat
boththe MLR (DeForest et al. 2018h) models and the
BLM model (Santore et al. 20)}8nclude themostly the same
toxicity test data, with the BLM including additional data o
the accumulation of aluminum on the gills of Atlantic salm
(Santore et al 2018). The MLR approach empirically curve
fits log-log pH, total hardness and DOC relagbips (with
interaction terms) to the empirical data. The BLM uses a
mechanistic model based on an underlying theory of how
water chemistry input parameters affect aluminum toxicity
although it still has empirically derived factors.

EPA agrees that these of the chronic MLR to normalize
acute toxicity data is an area of uncertainty. It is discusse
the document ithe Effects Characterizatid®ection5,
specifically in Subsection 5.3

Chronic data were used the MLR model used to reflect the
effects of pH, DOC and hardness on aluminum
bioavailability and toxicity to normalize the sensitivity
distribution data. Aplication to acute toxicity data assumeg
that the same relationshiyith aluminumbioavailability and
aquatictoxicity are presentindershorter, acute exposures,
which is postulated to be an appropriate assumption to m

givenavailable dataThis uncertainty associated with the

No edits.
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model is a future research area ttatld be further
investigated.

EPAHQ-OW
201702600014

(David Waterstreet,
Manager, Watershed
Protection Program,
Water Quality
Division, Wyoming
Department of
Environmental Quality
(WDEQ/WQD))

WDEQ/WQD has other concerns regarding MLR model
development. Both the invertebrate and vertebrate models wet
develogd usingchronictoxicity data. To account for acute toxici
in the models, EPA assumes that the effect of water chemistry
aluminum bioavailability remains constant across exposure
duration. Though EPA checked acute toxicity data against the
MLR models, WDEQ/WQD quasts whether this assumption is
completely valid. WDEQ/WQD recommends that EPA evaluatg
MLR models based on acute toxicity data and compare these {
current models. WDEQ/WQD also questions the appropriatene
of using different assessment endpoints foheaodel, i.e., mean
biomass endpoints for the fathead minnow and reproduction
endpoints for the cladoceran. Similar to the concerns identified
criteria development, WDEQ/WQD believes that different
endpoints represent different levels of organismaitttyx Again,
WDEQ/WQD recommends that EPA standardize data when
possible and discuss the potential uncertainties that may arise
when data are not standardized.

Not all toxicity studies measure the same effects. Therefo
the EPA chooses the most sengitiendpoint based on
growth, survival or reproduction, consistent with the 1985
Guidelines. Note: biomass is chosen over growth when
available.

No edits.
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EPAHQ-OW Justification is needed to address the applicability of the MLR | The EPA discusses the use of the chronic toxicity data No edits.
2017026060035 | model, which was developed using results of chronic tests, to { evaluating the effects of water chemistry to acute itetiae

(Richard A. Hyde,
P.E., Executive
Director, Texas
Commission on
EnvironmentaQuality

(TCEQ)

development of acute toxic criteria. In the proposal, EPA states
"MLR equations applied to the acute tiky data were developed
through chronic tests, with the assumption that the effect of wa
chemistry on bioavailability remains the same." Achieving a hig
degree of confidence in the results of acute and chronic toxicit
tests is inherently difficult,ue to the large amount of variability
that may be introduced while conducting the test, including but
limited to: (1) source and condition of test organisms, (2) know|
quality and condition of test waters, (3) control of laboratory
conditions to condudhe test, (4) instrument calibration, and (5)
training of laboratory staff. Incorporating the results of acute
toxicity tests into the MLR model, including any evaluation of tf
differences in bioavailability, is needed due to the high potentig
for uncetainty already inherent in toxicity tests, and since
exposure scenarios and endpoints are not consistent among a
and chronic tests. Information such as results of validations teg
or detailed information regarding the assumptions in the mode
may ako be beneficial. Additionally, the EPA should elaborate
the use of "acute studies [that] did not report a definitive LC50
(i.e., yielded greater than values) because the highest
concentration did not cause more than 50% mortality."

Information such aextent of censored data, and a rationale

explaining the relative impact to the toxicity dataset should be
provided to describe this technical limitation. Use of the censo
results may not be appropriate, if the amount of censored data|
comprising the datset is substantial.

EPAHQ-OW
201702600047
(Kathleen M. Roberts,
Executive Director,
North American Metis
Council (NAMC))

NAMC notes that EPA applied the MLR based on the chronic
dataset to normalize the acute dataset in the development of tf
acute MLR model. It is not clear whether this is the best appro
to deriving acute criteria. NAMC requests EPActompare this
approach with the use of an acute to chronic ratio (ACR) used
reverse, i.e., use the MLR outputs divided by the ACR. EPA cq
also use the Biotic Ligand Model (BLM) to develop acute criter
for purposes of comparison and determiningltkst approach to
generate the final acute value.

2018 final aluminum criteria documenltis approach reflect
the extrapolation of the effects of water chemisiryoss test
durations, reflecting the same assumptions in principle
accepted in the 2007 Copper BEbAsed critéa. The
approachs themostscientifically-defensible approach at th
time, based on available data

The toxicity data that ereused in thelevelopment of the
MLR models did not include censored data.

Censored toxicity valuesere only included for a few specig
in the species sensitivity distributiptine inclusion was
intended to provide the most complete data set to represe
the range of taxa present in the environmese of "greater
than" values follows the "decision rule" as described in thg
final aluminum criteria document (Section 3.43,fdlows:
Afgreater thano (>) |l ow chr
chronic values were not used in the calculation of the SM
but fAless thano (<) |l ow ch
(>) high chronic values were included in the SMCV. This
approactwas also followed for acute SMAV calculations.
The met hodol ogy is based g
values for concentrations
values for concentrations of high magnitude do not gener
add significant informatioto the toxicity analysidn the
2018 Final Aluminum Criteria document in Section 2L,
Species Mean Acute Value (SMAV) calculations were re
evaluated to verify that they adhere to the decision rule. T
approach to the use of "greater than" valuesinitially
described in the 2013 Aquatic Life Ambient Water Quality
Criteria for Ammonia in Freshwater and has continued to
applied in subsequent criteria.
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EPAHQ-OW EPAG6s pr op dosumdnt usesia MleRrbasad on chroni

201702600048 | data to normalize the acute dataset. The justification behind th

(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

decision is lacking and more discussion on the validity of this
application is needed. On page 37, EPA simply states that this
done, but provides ndiscussion or justification regarding wheth
or not that is a valid application of the MLR. Although such
extrapolations are common from acdtechronic datasets (using
acuteto-chronic ratios), we are not aware of any precedence fq
essentially doinghti s i n fAireverseodo. We
discussion from EPA on whether this is a valid application of th
MLR.

EPAHQ-OW
201702600073
(Curt Wells, Director
of Regulatory Affairs,
The Aluminum
Association)

The Association notes that EPA applied the MlaRed on the
chronic dataset to normalize the acute dataset in the developn
of the acute MLR model. Acttiechronic dataset extrapolations
are common, but not the reverse. Because this is a novel
application of a chronic bioavailability model to acutaeta, the
Association believes that additional explanation and/or
verification steps are essential to confirm the validity of this
approach. Below are several options that EPA should explore
toward this end.

I Use an acutehronic ratio (ACR) in reverse tderive
acute concentration predictions from MitRrmalized
chronic criteria concentrations. There is precedent for
this approach as used in the development of the coppg
BLM to derive chronic data from the acute BLM. As pa
of this approach, EPA should rmduct validation of the
draft criteria ACR as there are a significant number of
unbounded acute values in the dataset provided.

1 Use the Biotic Ligand Model (BLM) to develop acute
criteria for purposes of comparison with the proposed
acute MLR model and uglgat comparison in determinin
the best approach to generating final acute values.

More information on these options can be found in the attache
GEl letter report.

EPAHQ-OW

201702600073
(Curt Wells, Director
of Regulatory Affairs,
The Aluminum
Association)

We recommend that EPA further explain or justify using a MLR
based on chronic data to normalize the acute dataset. On pagg
EPA simply states that this was done, but provides no discuss
regarding whether or not that is a valid applicatiof the MLR.
While such extrapolations are commonly done from acute to
chronic criteria using acut¢o-chronic ratios (ACRs), we are not
aware that this has been don
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EPA can also consider comparing acute MLR calcutatiagainst
acute BLM calculations as a sensitivity analysis to further justif
the accuracy or protectiveness of applying the chronic MLR to
acute data for purposes of calculating acute criteria.

EPAHQ-OW WDEQ/ WQD is concerned with H The 1985 Guidelines hashest available scienoelause No edits.
201702600014 | 1985 Guidelines. In addition to the example above, EPA also ¢ that allowsthe EPA to pursue different avenues for criteria
(David Waterstreet, | to use data for théathead minnow that did not meet early life derivation, if they are scientifically defensible. The fathead
E"%TZ&?J;Y??&?Q&" stage (ELS) requirements when developing the vertebrate ML minnow datddentified by the commentemees all
Water Quality " | model (model discussed more below). In this instance, EPA st{ appropriate data qualitgquirements to be used for criteria
Division, Wyoming that the fathead toxicity values are comparable to acceptable B derivation, except that the exposure duration is not long
Department of | tests defined in th#985 Guidelines, therefore their use in MLR | enough (7 days versus 28 days). The data are therefore ¢
(E\,U‘Sré’gmgtg'»@a“ty model development is considered appropriate. WDEQ/WQD | used to develop bioavailability models for aluminum toxici
understands that appropriate data are not always available, and are not included in Appendix Bppendix Cis
however guidelines are in place to ensure consistency and Acceptable Chronic Toxicity Data of Aluminum to
defensibility. If exceptions are allowed/DEQ/WQD requests thg Freshwater Aquatic Animaknd ncludes the data used in t
the 1985 Guidelines be revised to include the MDR exceptions species sensitivity distribution that h2&day duration.
that EPA describe the exceptions in a formal, standalone docu These studies are vital for explaining the magnitude of
so they may be considered by other entities when developing \ differences seen inaminum toxicity when water chemistry
quality criteria. conditions vary between studi¢towever, the tay fathead
minnow values were not included as core chronic data in
sensitivity distribution used to derive the criterion for
aluminum because the exposure durat®to short
compared to the other tests used in the sensitivity distribu
thus making relative sensitivity difficult to determine.
The aluminum criteria document and the MLR models
underlying the criteria were all subjected to independent
externalpeer reviewed, with positive feedback.
EPAHQ-OW The MLR may be simpler than the biotic ligand model (BLM) tq Currentresearch on modelingdicates that the MLR and No edits.
201702600057 | comprehend and apply but may notasefully descriptive of the | Biotic Ligand nodek have comparable performanice

(Roger Claff, P.E.,
Senior Scientific
Advisor, American
Petroleum Institute
(AP1))

water quality variables driving aluminum ecotoxicity. A
comparison such as depicted in the attached (Figure 1, for cop
would be beneficial to ensure the aluminum MLR provides reli
results in most cases, and to understand provide guidance for
the cases where there is discrepancy between the MLR and th
BLM. It is possible such a comparison was made during criteri
development and assessment, but if so the comparison is not
presented in the document. EPA has not pral/ateess to the
database of values used in the MLR/BLM, preventing commen
from making this comparison independently.

predicting aquatic toxicityor several chemicalss long as
both models are wetionstructed and are supported with
sufficient dataFor example, Brix et a(2017) concluded thal
the MLR and BLM model sb6 pe
comparable across a wide range of water chemssénd
species (Environ. Sci. Technol., 2017, 51(9): 55822).
However, the aluminum BLM has not been updated with {
new available data and has not been finalized

The EPA askedexternal expert peer reviewsto investigate
the performance of the Aluminum BLM compared to MLR

models that incorporated only pH and total hardness. Pleg
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refer to the2018 aluminum criteria web page
(https://www.epa.gov/wgc/aquatlife -criteria-
aluminum#2018or EPAdocket for this information. Please
also reference Section 5.3.5 for the rationale for thiefePA
chose to pursue the MLR models publishedieyrorest et al
(2018&, b over the BLM approdt(Santore et al. 2018).

EPA-HQ-OW

201702600046
(Jennifer Wigal,
Program Manager,
Water Quality
Standards &
Assessments, Oregon
Department of
Environmental
Quiality)

In general, EPA chose assumptions that lead to more conserv
outcomes ifavor of more accurate outcomes in multiple steps
the criteria development process. At a minimum, EPA should
evaluate, quantify, and report the uncertainty in criteria values
that result from application of conservative assumptions they
applied to muljple steps in the criteria development process, ar
provide the evidence that led them to conclude that conservati
assumptions are necessary to protect aquatic life uses.

Primarily, EPA used assumed Dissolved Organic Carbon (DO(
values to normalize thxicity endpoints (i.e. EC20's) in the
underlying toxicity studies when these were not reported in the
studies themselves (p.37). It is unclear whether the estimated
values are meant to be accurate or conservative. It is also unc
how the use of gsmed DOC concentrations in the toxicity stud
impacts the accuracy of the resulting criteria. The effect of DO
on aluminum bioavailability is foundational to the models. The
normalization of the toxicity data the criteria is based on shoulg
favor accuacy, rather than be conservative, if assumptions are
necessary.

EPA also assumes the DeForest et al. linear models that were
developed foPimephales promelaandCeriodaphnia dubiare
generally applicable to all vertebrates and invertebrates,
respectiely. In addition, EPA also assumes that the DeForest ¢
al. linear models, which were developed using only chronic
toxicity endpoints, also adequately describe the response of ag
toxicity to changes in DOC, hardness, and pH. EPA has identif
these aasmptions in Section 5.3 as a data gap.

We understand that EPA compiled the best data available, ang
some cases the ideal data is limited. However, DEQ is concert
by the number of assumptions made in the criteria, which inclu
assumptions in the underlying toxicity data, assumptions upon
which the sensitivity of different species are normalized by the
models, and the expansion of the range of parameters beyond

The DOC concentrations in the MLR equations used to
normalize the toxicity datevere all measured.

The default DOC values used in ti@al 2018aluminum
criteriadocumentwhen measured concentratiomsrenot
reportedoy the external study authors for species in the
sensitivity distributionare the same as those found in
AppendixC of the 200#reshwater copper criteridzocument.
Thesedefault DOCvalues were based on a scientific analy|
of the different water typassed in the studie®\uthors of
published studies were contactédte USGS andhe EPA
databases were consultethd city officials at drinking water
plants were contactdd verify the default DOCs useBlease
refer to Appendix C for more details
(https://www.epa.gov/wgc/aquatiife -criteria-copper), since
these estimated values are meant to be as accurate as p¢
given the analysis.

The best available data are being used at this timehand
EPA choosedo be clear and transparent with all assumptig
We consider théathead minnow to beepresentative for
other vertebrates, and that the cladoceran is representati
other invertebrates.

In particular, the mechanisms @timinumtoxicity to fish
based on bioavailability of aluminum are expected to be
similar across freshwater specdkge to similarity in gill
microenvironment among fathead minnows and other spe
(e.g., salmonids). It is well known that the solubility of
aluminumdecreases as pH is elevated in acidic water
(ambient surface or gill microenvironment). Aluminum
toxicity subsequently increases because aluminum
polymerizes and accumulates on the gill surface. Thus,
because of the similarity in the gill microenvironment amo
freshwater fishes in soft water, there is no reason to expe

aluminum toxicity to be expressed feifently in salmonids,

No edits.
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which the model is validated. Given that there are multiple
assumptions made, starting with the most fundamental data, O
guestionghe level of confidence EPA holds in there being enol
accurate information to formulate a valid criteria at this time.

We encourage EPA to consider refining the criteria by conduct
additional studies to expand the underlying toxicity relationship
especially to address aluminum toxicity relative to DOC, and
normalization models for additional species that may have a
different toxic response froR promelasandC. dubia

for example, asompared to the fathead minnovhe EPA
also used the invertebraBeriodaphnia dubias a surrogate
for other invertebrates. The use of surrogate species to pf
effects in other organisms is a standard practieological
risk assessment because toxicity data are typically limited

EPAHQ-OW MLR model output is most sensitive to changes in DOC TheEPAG6s criterion provi de s| Noedits.
201702600058 | concentration (DeForest etl. 2017). Unlike pH, DOC is often ng authorized tribes to consider in their adoption of water qug
(National Council for | measured or measured with limited frequency, and unlike hard standards under CWA section 303(c). The implementatiol
Air and Stream there are no more easily obtained, measured parameters such documents thahe EPA is developing are intended to provi
Improvement, Inc. e .. . . . . . : .
(NCASI) specific conductivity that correlate satisfactorily with DOC to | assistance to stae@nd authorized tribes that adopt into the
provide adequate predictns of site specific DOC measurement{ water quality standards a criterion based on or similtreo
[https://www.oregon.gov/deg/RulesandRegulations/Documenty EP A6s recommended criterioa
M-TSD.pdf]. Because DOC is the most important input paramg documents are also intended to provide assistance to oth
affecting aluminum aquatic toxicity, it is suggested that EPA aq stakeholders and the publithe EPA recogizes that there
language recommending that DQ@@lues be measured rather th{ areseveralspects of the recommended criterion that will
estimated when generating site specific aluminum water qualit] benefit from technical support documents to enhance
criteria. implementatbn of state and tribal criterend is planning to
develop such documents and make them available for pu
comment
EPAHQ-OW The draft criteria document uses 0.5 mg/L DOC (per the The 200 r eshwat er ¢ op p eApperdix Ct No edits.
201702600073 recommendations in the 2007 EPA copper criteria) for recommendationsote "For testswith reconstituted, city tap,

(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

reconstituted laboratory waters wherélJ@ was not measured. In
the database used to develop the MLR, however, other values
used where DOC was not measured (e.g., 0.3 mg/L DOC was
for McCauley et al. 1983). Given the sensitivity of the MLR to
DOC, the default value used has a very Bigant effect on the
resulting criteria after normalization, even for a seemingly sma
reduction in the default from 0.3 from 0.5 mg/L, As stated in
Appendi x C of the 2007 coppe
recommended default TOC (DOC) value for laborgtprepared
reconstituted water is 0.5 mg carbon/L (note: some newer
laboratory water systems can achieve a TOC of less than 0.5
mg/L).0 The draft criteria w
selection of 0.5 mg/L DOC, as opposed to lower values used t
develop the MLR, for the purposes of normalizing water chemis
Our recommendation is that EPA consider using 0.3 mg/L as g
default value for unmeasured DOC values.

or well water, default DOC values can be applied if the
author does not report a measured value. The recommen
default TOC (DOC) value for laboratopyepared
reconstituted water is 0.5 mg carbon/L (note: some newe
laboratay water systems caachieve a TOC of less than 0.5
mg/L). The recommended default value for laboratory
prepared reconstituted water is basedhe arithmetic mean
of recent measurements of DOC in reconstituted water
prepared at twéederal (U.S. EPA&incinnati, OH, and
USGS Yankton, SD) and two consulting (Commonwealth
Biomonitoring and GLEC) laboratories (range 0.1to 1
mg/L).0

Based on this analysis and to be consistent with other
published AWQC recommendations, the default DOC val

of 0.5 mg/L,for reconstituted water will stay the same. Wh
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the author reports a value, that value will be used.
Additionally, if the author reports a less than value, half th
value will be used.

EPAHQ-OW ADEC is concerned that the multiple linear regression (MLR) | Thank you for your commengince the draft document was No edits.
201702600012 | model will not adequately address the complexity of water releasedadditional toxicity tegwere conducted with
(Nancy Sonafrank, chemistry found in Alaskan waters. Diverse geologic, topograp Ceriodaphnia dubiandPimeplales pronelasthereby
ProgramManager, and hydblogic features, including the presence of permafrost, | expandhg the water chemistry empirical data used for mo(
Alaska Department of . . .
Environmental affect the fate and transport of aluminum. The current version ( development. The total hardness of toxicity test waters
Conservation (ADEC))| the MLR model development bounds the upper limits of dissol\ ranged from 9.8 to 428 mg/L. The DOC of toxicity test
organic carbon (DOC) at 5 mg/L; Alaska has surface waters th| waters rangeffom 0.08 to 12.3 mg/L. The pH of toxicity te
naturally exceed this concentration. ADEC requests EPA expal waters ranged from 6:8.7. As a resulthe recommended
on the existing model's upper limits to take into account waterd bounds have changetlhe criteria calculator can be used tg
with greater physicochemical ranges. address waters within a pH range of 5.0 to 1B6d hardness
values the criteria calculatr allows entry of values between
0.01 and 430 mg/L total hardnesstaria magnitudes will
not increase or decrease by increasing the hardness abo
mg/L total hardness (as Cag)OFor DOC, he criteria
calculator will not extrapolate below the lowesnpirical
DOC of 0.08 mg/L and upper limit of the empirical MLR
models will be bounded at a maximum 12.0 mg/L DOC in
criteria calculatarcriteria magnitudes will not increase or
decrease by increasing the DOC above 12.0 mg/L.
EPAHQ-OW The draft 2017 aluminum criteria also accounts for the influend Thank you for your commentl is common when evaluatin| No edits.
201702600014 | other water quality parmmeters on aluminum toxicity. Using the | effects on organisms to use surrogate species to represet

(David Waterstreet,
Manager, Watershed
Protection Program,
Water Quality
Division, Wyoming
Department of
Environmental Quality
(WDEQ/WQD))

results from previous studies, EPA developed MLR models thg
normalize aluminum toxicity data for invertebrate and vertebra
taxa as a function of ambient measurements of pH, hardness ¢
calcium carbonate (CaCO3), drdissolved organic carbon
(DOC). The invertebrate and vertebrate MLR models were der
based solely on chronic toxicity data for the cladoceran,
Ceriodaphnia dubigand the fathead minnowjmephales
promelas respectively.

After reviewing the MLRs, WDQ/ WQDd&s i niti al
applicability of such speciespecific models to broader
invertebrate and vertebrate taxonomic groups. Further, neither
dubianor P. promelasare among the most sensitive taxa used t
derive criteria values at a normalideoH of 7, hardness of 100
mg/L and DOC of 1 mg/L. EPA does not present any informati
on how the MLRs would be representative of other species an
genera and acknowledges that including other species would
improve model representativeness, notablyttierinvertebrate

untested species. Surrogate species are tiypicsetd as
indicators of how other species will respoitie EPA does
note the uncertainty surrounding this approach.

Themechanisms of Al toxicity to fish based on
bioavailability of aluminum are expected to be similar acrg
freshwater species due to similarity in gill microenvironme
among fathead minnows and other species (e.g., salmoni
It is well known that the sability of aluminumdecreases as
pH is elevated in acidic water (ambient surface or gill
microenvironment). Aluminum toxicity subsequently
increases because aluminpmlymerizes and accumulates (¢
the gill surface. Thus, because of the similarity in tiile gi
microenvironment among freshwater fishes in soft water,
there is no reason to expattiminum toxicity to be
expressed differently in salmonids, for examples@spared
to the fathead minnow.he EPA also used the invertebrate

Ceriodaphnia dubias a arrogate for other invertebrates.
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MLR due to arthropod diversity. Therefore, prior to finalizing th
models and criteria, WDEQ/WQD recommends that EPA explq
how other taxa may respond to varying levels of pH, hardness
DOC. Without such an analysis, there remaingiamental
uncertainty regarding the applicability of the recommended
criteria to other taxa.

The use of surrogate species to predict effects in other
organisms is a standard practice in ecological risk assess
because toxicity data are typically limited.

Further, the EPA submitted the document to independent
external peer review, with a favorable outcome.

EPA-HQ-OW

201702600014
(David Waterstreet,
Manager, Watershed
Protection Program,
Water Quality
Division, Wyoming
Department of
Environmental Quality

WDEQ/ WQD6s f i nmddel devetopneent are thel t
limited ranges for input values. EPA developed the MLR mode
within the ranges of 5.09.0 SU, 9.8 127 mg/L and 0.085.0
mg/L for pH, CaCO3 and DOC, respectively. EPA cautions mg
users to avoid using higher or lower inpietlues since these may
yield limited or extrapolated criteria values. WDEQ/WQD
questions the applicability of the MLRs to Wyoming surface wg
and requests that EPA elaborate on how the models/criteria an

(WDEQ/WQD)) be used if ambient measures of pH, CaCO3R6 fall outside
of the input ranges.

EPAHQ-OW While the pH range covered by the proposes Al criteria covers

201702600021 | general range expected in natural freshwaters, the range of D(

& addressed by the proposed criteria is very limited and well belg

EPAHQ-OW the levels typically found in the majority Bibrida freshwaters.

201702600022 | More than 90 percent of Florida's lakes and streams have DO(

(Daryll Joyner,
Administrator, Water
Quality Standards
Program, Florida
Department of
Environmental

concentrations about the 5 mg/L upper limit used in the propos
criteria. Similarly, approximately 35 percent of Florida's stream
have hardness levels above the 150 mgfieufimit for the
proposed criteria. The limited ranges of DOC and hardness
incorporated into the proposed criteria would result in Al criteri

Protection(DEP)) that are more stringent than required for the protection of many
Florida freshwaters. Therefore, DEP recommetitd EPA
conduct the necessary studies to expand the range of hardnes
especially DOC covered prior to finalizing the proposed criterig

EPAHQ-OW The Multiple Linear Regression (MLR) model is a significant

201702600023 i mprovement over EPA®6s curre

(Stan Dempsey Jr.,
CMA President,
Colorado Mining
Association (CMA))

accounts for changes in pH, hardness, and DOC and the effec
they have on toxicity. For hardness and DOC, the EPA limited
criteria to the range of hardness and DOC that was used in the
MLR studies. However, for pH EPA attempts to expand the rar
beyond what was used in the MLR studies. The MLR studies d
not include a pH range below 6.0 or above 8.1. Applying the m
beyondthese boundaries is unacceptable. EPA needs to apply
limitations similar to how hardness and DOC were handled in
criteria calculation. If the pH of water is beyond the range, ther
the criteria should be calculated with a pH level equal to the up

Since the draft document was released, additional toxicity
tess were conducted witeriodaphnia dubiand
Pimephales promelabereby expanding the water chemist
empirical data used for model development. For2(E3

final criteria, the total hardness of toxicity test waters rang
from 9.8 to 428 mg/L. The DOC of toxicity test waters
ranged from 0.08 to 12.3 mg/L. The pH of toxicity test wat
ranged from 6.88.7. As a resulthe recommended bounds
have changed

The criteria calculator can be used to address waters with
pH range of 5.0 to 10.%or hardness valugthe criteria
calculator allows entry of values between 0.01 and 430 m
total hardness;riteria magnitudes will not increase or
decrease by oreasing the hardness above 430 mg/L total
hardness (as CaGJOFor DOC, he criteria calculator will
not extrapolate below the lowest empirical DOC of 0.08
mg/L and upper limit of the empirical MLR models will be
bounded at a maximum 12.0 mg/L DOC in thni¢eria
calculator criteria magnitudes will not increase or decreas
by increasing the DOC above 12.0 mg/L.

Since the drafdocument was released, additional toxicity
tess were conducted witeriodaphnia dubiand
Pimeplales promelaghereby expandinthe water chemistry
empirical data used for model development

As a result,ie water chemistry bounds for the 2018 criteri
were thus expanded, with details and rationale provided ir
criteria documenand summarized belowhe criteria
calculatorcan be used to address waters within a pH rang
5.0 to 10.5For hardness valugthe criteria calculator allows
entry of values between 0.01 and 430 mg/L total hardnes
criteria magnitudes will not increase or decrease by
increasing the hardness ab@\&0 mg/L total hardness (as

CaCQ). For DOC, he criteria calculator will not extrapolatg

No edits.
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or lower extent of the range. For example, if pH of the water is
the criteria should be calculated with a pH of 8.1, which is equ
to the upper extent of the MLR model.

EPAHQ-OW
201702600025
(Peter T. Goodmann,
Director, Kentucky
Division of Water)

The pH for the draft recommended aluminum criteria is bound
the 5.0 to 9.0 pH range, however, some waters, especially in a
with historical resource extraction activities, will experience pH
outside of this range. The draft does not indicate tioe
recommended criteria apply when the stream pH is outside of
range. The division believes that further clarity or guidance is
needed for these conditions.

EPAHQ-OW
201702600027
(Jill Bicknell, Chair,
California Stormwater
Quality Association
(CASQA))

CASQA requests that the final criteria extend the range for the
DOC parameter. DOC is one of the most sensitive parameters
the criteria calculation methodology. As DOC increases, the
bioavailability of aluminum decreases, resulting in loweterra
for the waterway being evaluated. As proposed in the Aluminu
Notice, the maximum DOC is 5.0 mg/L. However, many watery
in California have significantly higher concentrations of DOC. A
assessment of natural (i.e.,-impacted) streams in Souttmer
California found natural background concentrations of DOC
above 5 mg/L (flowveighted) in ten of the 14 streams during we
weather. [Stein, E. and V. Yoon. 2007. Assessment of Water
Quality Concentrations and Loads from Natural Landscapes.
Southern Calidrnia Coastal Water Research Project Technical
Report 500, Appendix VIII. February.] Three of the streams ha
DOC concentrations above 20 mg/L. (See Attachment A). A st
of the Los Angeles River found that all dry weather and wet
weather samples from tmeain stem and tributary sites exceede
mg/L. [Larry Walker Associates. 2014. Final Report Copper
WaterEffect Ratio Study to Support Implementation of the Los
Angeles River and Tributaries Metals TMDL. April.] In the
proposed criteria, the Multiple Lirze Regression (MLR) criteria
outputs are bounded at a maximum DOC of 5.0 mg/L because
available toxicity data did not extend beyond 5 mg/L. Securing
additional toxicity data will require additional time, however, it
will allow a more accurate assasent of bioavailability and
decrease the potential for California waterways being erroneol
identified as impaired by aluminum.

We also note that a peer reviewer indicated that more data wo
be needed to calibrate the model, especially for higher DOC
values, before using the model for regulatory purposes. This d
is needed to represent commonly encountered natural

below the lowest empirical DOC of 0.08 mg/L and upper
limit of the empirical MLR models will be bounded at a
maximum 12.0 mg/L DOC in the criteria calculatoriteria
magnitudes will not increase or decrease by increasing th
DOC above 12.0 mg/L.
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environmental conditions. As currently proposed, the DOC ran
is not representative of California waterways.

EPAHQ-OW
201702600027
(Jill Bicknell, Chair,
California Stormwater

Quiality Association
(CASQA))

Increasing hardness generally has the effect of decreasing the
toxicity of metals and this is true for aluminum. Aluminum is
substantially less toxic at higher levels of hardnesxsil& to
DOC, the MLR criteria outputs for hardness are bounded such
it will not be possible to accurately assess-sjecific conditions
for many California waterways. The maximum total hardness U
as input in the MLR is 150 mg/L as CaCO3. Thibécause the
toxicity input data for developing the model ranged from 9.8 to
mg/L. Limiting the hardness used in the MLR to 150 mg/L resu
in toxicity being overestimated for values above 150 mg/L. Mal
waterways in California have hardness valubswee the maximuni
assessed in developing the proposed criteria. For example, mé
values for dry weather hardness in the Los Angeles River are
shown below and significantly exceed the 150 mg/L cap. [Ibid.
Excerpted from Table-8 (source: City of Los Anggs WMP).
Also see Table-3.]. Similarly, average hardness in the Santa A
River averages between 2380 mg/L. [Santa Ana Watershed
Project Authority (SAWPA). 2012. 2011 Annual Report of Sant
Ana River Water Quality. August.]

Other approved standardsve been based on higher limits for
hardness. Colorado's revised water quality standards were
approved by EPA Region 8 in 2011. These standards provide
example of the effect of hardness values above the 150 mg/L
used in the Aluminum Notice. [Colata Dept. of Public Health
and Environment Water Quality Control Commission. Regulati
No. 31: Basic Standards and Methodologies for Surface Water
CCR 100231). Effective March 1, 2017. See Table IV: Table
Value Standards for Selected Hardnesses.
https://www.colorado.gov/pacific/sites/default/files/31_2017
03.pdf Note: Table IIT Metal parameters indicates that the
aluminum criterion is based on total recoverable. Table 1V,
however, incorrectly includes the following in parenthesis in thq
title: concentration in ug/L, dissolved. Use of total recoverable i
correct for aluminum in Colorado based on the discussion on
196] The Colorado criteria apply to total recoverable aluminum
but unlike the 1988 EPA criteria, they are adjusted for hardnes
[The previous Colorado standards included the EPA 1988 acut
and chronic recommended crit
total aluminum, respectively
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criterion did not apply when
ppm.] They araot adjusted for DOC. The hardness cap used ir
Colorado is 220 mg/L rather than the 150 mg/L used in the
Aluminum Notice. The following table shows the Colorado crite
for selected hardness values.

[TABLE]

Excerpted from Table 1/ Table ValueStandards for Selected
Hardnessesthe upper cap on the calculations is a hardness of
mg/l; where pH is less than 7.0 in the receiving water after mix
either the 87 ¢eg/l chronic t
the criterion resulting fromhte chronic hardnesdependent
equation will apply, whichever is more stringent.

As seen in the table above, increasing the maximum of the
hardness range to 220, as was done in Colorado, significantly
increases the acute and chronic criteria due to theehese in
bioavailability. For aluminum, the equations are valid only for
dissolved hardness concentrations é22ZD mg/L. For dissolved
hardness concentrations above 220 mg/L, the aluminum criter
for 220 mg/L apply.

The new standards reflected in théleaabove were approved by
EPA Region 8 in 2011. [U.S. EFRegion VIII (Carol L.
Campbell, Asst. Regional Administrator; Office of Ecosystems
Protection and Remediation). Letter to Peter Butler, Chairman
the Colorado Water Quality Control Commission Appng the
2010 Revisions to the Basic Standards and Methodologies for
Surface Water. August 4, 2011.
https://www.colorado.gov/pacific/sites/default/files/2011EPAau
31.pdf] EPA stated:

Although the revised table value standards for aluminum are
substanially different from CWAS§ 304(a) recommendations for
aluminum [i.e., 1988 criteria], EPA agrees that the revised
standards are scientifically defensible and protective of aquatic
life.

In the approval letter, EPA included a comparison of acute tox
data with the 1988 EPA acute
Colorado hardness dependent criterion.
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[FIGURE]

Excerpted from EPA 8 August 4, 2011 letter approving revised
water quality standards in Colorado.

As seen in the figure, the Colorado hardradgisted acute
criteria are protective at the higher levels of hardness based o
available toxicity data.

More testing will be needed to establish new aluminum criteria
capable of assessing higher levels of hardness together with O
Neverthelesshe results will allow a more accurate assessment
risk in waterways with relatively high levels of hardness, such
those in California.

EPAHQ-OW
201702600029

(Hall & Associates on
behalf of Minnesota
Environmental Scienceg
and Economic Review
Board (MESERB))

The draft criteria were developed using multiple linear regressi
(MLR) models to predict the toxicity of aluminum as a function
multiple combinations of pH, hardness, and DOC conditions.
(Draft at xi) based on 22 chronic tests withnfiadd minnows and
23 chronic tests witlCeriodaphnia dubiaThe resulting MLR
criteria are bounded at a maximum of 150 mg/L hardness and
mg/L DOC, to reflect the bounds of the underlying model data,
whereas the pH covers the range of 5.0 to 9.0.

It shauld be noted that the MLR criteria outputs &@@undedat a
maximum of 150 mg/L total hardness, as CaCO3, and DOC of
mg/L,because the available toxicity data did not extend beyon
these maximénput data ranged from 9.8 to 127 mg/L for
hardness and.08 to 5 mg/L for DOC). The user can input valug
for areas with hardness greater than 150 mg/L and DOC of 5
mg/L, but the criteria output for these parameters will be limite
the bounds stated due to underlying data limitations. gHheéange
of the modl is from 5.0 to 9.0, extending beyond the range of
empirical data used for model developmg@ti 6.0 to 8.1). This is
provided to be protective of a broader range of natural waters;
however, values estimated outside of the range of the data arg
more unceain. (Draft at xii) (Emphasis added)

The criteria values outside of the model input data range are n
stringent than those within the model input range under the sa
hardness and DOC conditions and have greater uncertainty.
(Draft at 57)
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As discusgs# factors that tend to mitigate the toxicity of aluminy
(hardness and DOC) were bounded based on the range of

concentrations present in the toxicity database used to develo
criteria. The pH range, however, was extended beyond the

empirical data rang. The rationale presented for extending the
range is to be protective, but as noted, results in predictions th
are more uncertain because they lie outside the range that wa
evaluated. Given this acknowledgement of uncertainty, the

proposed criterisshould also include a footnote indicating that (
of a water effect ratio may be appropriate where the ambient p
hardness, or DOC falls outside the testing boundaries used for
development of the revised criteria.

EPAHQ-OW

201702600032
(Phillip M. Gonet,
President, lllinois Coal
Assaociation (ICA))

The Multiple Linear Regression (MLR) predicts the toxicity of

aluminum based on the level for pH, hardness, and DOC. The
Draft Criteria points out that the studies used to develop the M
had a pH rang of 6.0- 8.1 standard units. The criteria should bg
limited to this pH range and should not be extrapolated beyonq
The reliability of MLR models results is uncertain above a pH @
8.1 or below a pH of 6.0.

EPAHQ-OW
201702600034
(James BoswelEenior
Manager,
Environmental,
Peabody Energy)

The draft criteria have an upper bound for hardness of 150 mg
Peabody agrees that this is appropriate based on the empirica
data that was incorporated into the MLR model. However, this
limitation reduces the models representativeness in regions wi
high hardness. Coal mining facilities are located in sedimentar
rock deposits which often have high hardness levels under nat
conditions. The coal mining process of blasting and mixing the
overburden strata increases the hardness further, to levels in
excess of 150 mg/L. As a reference, the sites provided in Table
showed hardness ranges 0£824 mg/L in New Mexico, 36
3,838 mg/L in Arizona, and 130818 mg/L in Colorado. The
hardness limit significantly underestimates the hardness range
seen in tk environment, including the undisturbed environment
characterized by these concentration ranges. Generally speak
for most metals criteria increased hardness is associated with
reduced toxicity to aquatic organisms. As such, limiting the
criteria to ahardness of cap of 150 mg/L likely does not accour
for this phenomenon at higher hardness levels. EPA needs to
examine opportunities to expand the hardness range of the cri
For example, aluminum criteria that were developed in the wes
states oNew Mexico and Colorado had an upper bound for
hardness of 220 mg/L, based on data from Kimball (1978) that
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also cited in the draft criteria. EPA should determine if these o
other data can be incorporated into the criteria development th
could expandipon the range of hardness.

EPA-HQ-OW
201702600034

(James Boswell, Senig
Manager,
Environmental,
Peabody Energy)

The draft criteria sates that the MLR model was based on
empirical data with a pH range of 6.0 to 8.1 standard units. Th¢
draft criteriago on to expand the pH range of the model from 5
to 9.0 standard units to fibe
natural waterso. Peabody not
criteria reduce exponentially at pH levels less than 6 and great
than 8. This qu&tions whether it is appropriate to expand the
model beyond the data boundaries that it was originally based
This is particularly suspect considering the significant reducing
effect that the higher and lower pH levels have on the resulting
criteria. EPA should limit the applicability of the criteria to the
bounds for pH (6.0 8.1) just as it did for hardness and DOC,
where the criteria remains constant at pH values above and be
those bounds. The extrapolation that EPA is currently proposin
above ad below this pH range is not scientifically valid.

EPAHQ-OW

201702600035
(Richard A. Hyde,
P.E., Executive
Director, Texas
Commission on
Environmental Quality

(TCEQ))

B. The TCEQ recommends expanding the rangepoksible
measurement inputs in the proposed Multiple Linear Regressiq
(MLR) model which has limited applicability in Texas waters.
The MLR model as proposed by the EPA is not reflective of wg
chemistry observed in western surface waters, such as.T&xas
currently proposed, the MLR model criteria outputs are
constrained by total hardness of 150 mg/L as Ca@@d
Dissolved Organic Carbon (DOC) at 5.0 mg/L. These constrair
limit the utility and applicability of the model in Texas, where tg
hardnes values and DOC may exceed 1,525 and 270 mgl/L,
respectively. The EPA should adjust the model as needed to
increase its applicability, or provide options for states to allow
local water chemistry of surface waters to be incorporated.
Adjustment may resuh changes to the EPA's proposal.

EPAHQ-OW

201702600036
(Barry N. Burnell,
Water Quality Division
Administrator, State of
Idaho Department of
Environmental Quality

(DEQ))

DEQ is concerned with the upper bounds of 5 mg/L for dissolv
organic carbon ad 150 mg/L as CaCJor hardness. A hardness
of 150 mg/L as CaCQepresents the 78percentile of hardness
collected from stream and river sites sampled throughout Idah
the summer of 2016 [DEQ (Idaho Department of Environmenta
Quality). 2017 Statevide Monitoring for Inputs to the Copper
Biotic Ligand ModelBoise, ID: DEQ.
http://www.deq.idaho.gov.media.6018061 85021502
statewidemonitoringinputscoppetbiotic-ligand-modet

0817.pdf. EPA should consider expanding the model's bounds

Sincethe draft document was released, additional toxicity
tess were conducted witeriodaphnia dubiand
Pimephales promelabereby expanding the water chemist
empirical data used for modeé¢velopment

As a result, lte water chemistry bounds for the 2018 criteri
were thus expanded, with details and rationale provided ir
criteria documenénd summarized belowhe criteria
calculator can be used to address waters within a pH rang
5.0 to 10.5For hardness valugthe criteria calculator allows
entry of values between 0.01 and 430 mg/L total hardnes
criteria magnitudes will not increase or decrease by
increasing the hardness above 430 mg/L total hardness (
CaCQ). For DOC, he citeria calculator will not extrapolate
below the lowest empirical DOC of 0.08 mg/L and upper
limit of the empirical MLR models will be bounded at a
maximum 12.0 mg/L DOC in the criteria calculatoriteria
magnitudes will not increase or decrease byeiasing the
DOC above 12.0 mg/L.

The pH of toxicity test waters ranged from-®.0J. The EPA
has determined that for pH it is reasonable to allow the us
to extrapolate beyond these values for criteria derivations
The criteria calculator can be used tlllgess all waters
within a pH range of 5.0 to 10.5. Thus, criteria values for
input values beyond the range of the underlying empirical
data used for model development (pH 6.0 ¥ 8an be
generated using the criteria calculat@is is also reficted
in the criteria lookup tables in Appendixdf the 2018 Final
Aluminum AWQC document)The EPA took this approach
for pH so that the recommended criteria can be provided
and thus are protective of, a broader range of U.S. natura|
waters. Extraplated criteria values outside dfet empirical
pH data tend to bmore protective of the aquatic
environment (i.e., lower criteria values) in situations wherg
pH plays a critical role in aluminum toxicity. However,
criteria values generated outside of the range of the pH
conditions of the toxicity tests underlying the.Rl models

are more uncertain than values within the pH conditions o

No edits.
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bothhardness and DOC.

EPAHQ-OW
201702600037

(Anonymous public
comment)

EPA extended the pH range of the proposed aluminum calculg
(5-9) beyond the range of reliable data (8Hto be more
protective of water bodies. EPA did not extend the range of D(
above 5 mg/L. Discharges to high DOC water may be held to &
more conservative standard than is necessary. EPA should ad
the fairness of extending the range of only one parameter (pH
beyond reliable scientific data. Why should there not be a simi
extrapolation to higher DOC values (>5 mg/L)?

EPA-HQ-OW

201702600038
(Jennifer Pederson,
Executive Director,
Massachusetts Water
Works Association et
al.)

The maximum dissolved organic carbon (DOC) limit for the ne
calculator is 5 mg/L. Some watkodies have significantly higher
DOC and therefore potentially significantly higher toxicity limitg
It would be an undue hardship for a permittee discharging to a
water body with high DOC to be required to meet an unreason
low Aluminum limit just beagse the scale of the model maxes o
at 5 mg/L for DOC. The model should be expanded to account
higher DOC concentrations observed in New England waters.

EPAHQ-OW
201702600038

(Jennifer Pederson,
Executive Director,
Massachusetts Water
Works Assciation et
al.)

EPA should provide updated guidance for performing calculati
and/or studies to determine higher regulatory Aluminum toxicit
l'imits when water bodies are
pH, hardness, and DOC.

EPAHQ-OW

201702600040
(Susan J. Sullivan,
Executive Director,
New England
Interstate Water
Pollution Control
Commission
(NEIWPCC))

The useifriendly Aluminum Criteria Calculator appears to be a
useful tool, but some of the parameters, particularly Diesb
Organic Carbon (DOC), do not fully encompass all ambient
conditions in our member states. We request that the model
parameters be expanded to reflect the full range of observed
concentrations in our states' surface waters, for example

Ma s s a ¢ hvalsies fot DOEG tend to fall between 3 and 12
mg/L, with median values of 6.0 mg/L. Based on the model's u
boundary of 5 mg/L DOC, it does not adequately represent the
range of conditions in all waters. Appendix K offers a broader
range of input value®r pH and Hardness. The addition of thesg
into the calculator, along with expanded parameters for DOC
would be of valuable.

EPAHQ-OW

201702600042
(Bruce A. Stevens,
President, Indiana
Coal Council, Inc.
(icey)

The Multiple Linear Regression (MLR)amunts for changing
toxicity based on the pH, hardness, and DOC of the water colu
The Draft Criteria points out that the studies used to develop tf
MLR had a pH range of 6i08.1 standard units. But the EPA go
on to expand the pH range beyond whaswsed in the MLR

studies. The MLR was not validated above a pH of 8.1 or belo

the MLR toxicity tests, and thus should be considered
carefully and used with caution.

The total hardness of toxicity test watarglerlying the MLR
modelsranged from 9.8 to 428 mg/Since a decrease in
total hardness tends to increase aluminum toxicity, the ER
has determined it is reasonable to extrapolate on the lowe
bound of the hardness dateenable generation tfwer
criteria at low hardnesses beyond the limit of the engdiric
data. Thus, hardness input values in the criteria calculato
be entered that are less than 9.8 mg/L down to a limit of Q
mg/L. This is consistent with existing EPA approaches to
end hardness (U.S. EPA 2002). However, criteria values
bounded at the approximate upper limit of the empirical M
model sé6 underl ying hardnesg
mg/L total hardness (as Cag)OThe user can input hardneg
values into the criteria calculator that are greater than 43(
mg/L for total hardnesdut the criteria magnitude will reach
its maximum value at 430 mg/L total hardness (as GaCO
and criteria magnitudes will not increase or decrease by
increasing the hardness above 430 mg/L total hardness (
CaCQ). This is also consistent with existiigPA guidance
on high end har dnes §TheBectaap s
hardness bound approaclaealso reflected in the criteria
lookup tablesn Appendix Kof the 2018 Final Aluminum
AWQC documen) The EPA took this approach so that the
recommended geria can be provided for, and will be
protective of, a broader rangeWfS. natural watersCriteria
values generated beyond the lower bound of the hardnes
conditions of the toxicity tests underlying the MLR models
are more uncertain than values witttie hardness bounds @
the MLR toxicity test data.

The DOC of toxicity test waters ranged from 0.08 to 12.3
mg/L. Since most natural waters contain some DOC, the
lower bound of the empirical toxicity test data (0.08 mg/L)
the lowest value that can batered into the criteria

calculator; thusno extrapolation below the lowest empirica
DOC of 0.08 mg/L is provided. The criteria values general
with the criteria calculator are bounded at the upper limit
the empirical MLR modad so

maximum 12.0 mg/L DOC. The user can input DOC value
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pH of 6.0. There is significant uncertainty in model predictions
above a pH of 8.1. For pH levels below 6.0, singling out toxic
effects from aluminum is complicated by thei¢ effects of the
acidity of the water. EPA should not expand the model beyond
pH range of 6.0 8.1.

EPA-HQ-OW

201702600044
(Shelly Lemon, Chief,
Surface Water Quality
Bureau, New Mexico
Environment
Department)

The bounds of inputs to populdtee model were 9.8 mg/L to 127
mg/L for total hardness, 0.08 mg/L to 5.0 mg/L for dissolved
organic carbon (DOC) and 6.0 to 8.1 fpH. However, the extent
in which the guideline applies to, for pH and hardness, extendg
beyond the range of empirical dataad for model development.
The guidance should not assert or assume knowledge of toxic
responses beyond the range of empirical data used for model
development. Toxicological studies have been clear that expatr
the boundaries of a study beyond that inchithe toxicology
supports is not defensible. Linear regression as it pertains to
toxicological responses can vary drastically beyond the scope
the study parameters and it would be inappropriate to simply
extend the bounds of applicability without &iént demonstration
The State of New Mexico does not have adequate information
from what was provided by EPA in the proposed guidance, to
ascertain the reasoning or defensibility for extending the reach
of the criteria beyond the scope of the studpdawithout such
demonstration cannot support this assertion

EPAHQ-OW

201702600044
(Shelly Lemon, Chief,
Surface Water Quality
Bureau, New Mexico
Environment
Department)

The 1988 guidance expressly excluded waters with pH values
below 6.5 or abov8.0. This proposed guidance does not provid
any additional input on the limits to which aluminum toxicity
impacts aquatic life in waters with pH values below 6.0 and ab
8.1. The linear regression model, as proposed extends beyond
scope of the datto include pH values ranging from 5.0 to 9.0;
however, this assertion is not defensible as it is known that
toxicology in these outlying pH ranges changes drastically fron
the circumneutral zone.

The findings in older primary literature regarding the ughce of
alkaline pH on toxicity seems mixed (Gundersen et al., 1994,
Gensemer & Playle, 1999), yet the MLR model becomes more
protective as one progresses from circumneutral pH to the mo
alkaline range. A review of the literature regarding aluminum
toxicity at alkaline pH suggests equivocal effects at best, but tr
toward less toxic aluminum forms as waters become more alka
Colorado (prior to adopting hardnedsased criteria) and North
Dakota (currently) incorporate(d) EPA's 1988 guidance with th

greater than 12.0 mg/L into the calculator, but the criteria
magnitude will reach its maximum value at 12.0 mg/L DO
and criteria magnitudes will not increase or decrease by
increasing the DOC alve 12.0 mg/L. This is also reflected
the criteria lookup tables iAppendix Kof the 2018 Final
Aluminum AWQC documentThis is consistent with the
existing approach for hardness (U.S. EPA 2002) to provid
for protection of aquatic organisms through tise of
protective, conservative values when water chemistry
conditions are beyond the upper limits of the empirical
toxicity test data.

Please work with your local EPRegion and Headquarters'
staff to regarding any refinements soufghtsituations whee
water chemistry for a particular water falls outside the boy
of the model.
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caveat that the chronic criteria would not apply at high pH, or
with appreciable water hardness, due to the low toxicity of
aluminum at this pH rang&he State of New Mexico would like
the guidance to include defensible aluminum criteria for waters
with pH values below 6.0 and above 8.1

EPA-HQ-OW

201702600046
(Jennifer Wigal,
Program Manager,
Water Quality
Standards &
Assessments, Oregon
Department of
Environmental
Quiality)

The multilinear regression model by DeForest et al. (2017), up,
which thecriteria are based, was validated to a pH range of-6.5
8.0, hardness of 98127 mg/L, and DOC of 015 mg/L. In the
criteria, EPA extrapolates the range of pH inputs from-2Q,
more than doubling the validated pH range. We also note EPA|
chose nbto extrapolate hardness and DOC to higher ranges, €
though these would more accurately reflect aluminum
bioavailability in a more natural range of water quality conditior
because this would make the resulting criteria less stringent.

DEQ is concerné that EPA recommends using the calculator tq
generate criteria values for conditions outside the pH range
validated for the DeForest et al. model, particularly because
conditions outside the validated model limits (i.e. changing fror
pH of 6.5 to 5) haw a very large impact on the resulting criteria
values for aluminum that should be justified. For example, usin
statewide median concentrations in Oregon for DOC (1.8 mg/L
and hardness (35 mg/L) as reference values, the criteria value
change dramaticayl with pH. At pH 6.5, the lower bound of the
DeForest validation, the CCC under these median conditions i
310 ug/L. At pH 5, the range to which EPA extrapolated the
model, the CCC is 6.1 pg/L. This change brings the criterion fg
below typical natural baayround levels of aluminum found in
Oregon waters.

Criteria values of this low magnitude are driven by pH values n
validated by either the DeForest et al. model nor represented i
the underlying toxicity data. EPA did not cite the evidence that
themto suggest criteria values in the extrapolated range of pH
necessary to protect the use, nor how certain they are in the
accuracy of these criteria values. EPA should provide this
evidence or limit the model to pH ranges supported by the dats
and mode

In addition, the pH water quality standard in Oregon is 6.5t0 9
In western Oregon, it is not uncommon to see naturally occurri
pH levels as low as 6 due to rainfall. If pH drops below 6, it is
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most likely the pH impairment, rather than the aluanm
concentration, that should be corrected. Extrapolating the mod
to a range of pH 6.09.0 would be more supportable than the
current range. It would better align with the state's pH criteria,
and reflects the range of natural conditions experienced in
Oregon.

EPAHQ-OW
201702600047
(Kathleen M. Roberts,
Executive Director,
North American Metalg
Council (NAMC))

NAMC supports the EPA proposal to cap the model input hard
values at 150 mg/L and model input dissolved organic carbon
(DOC) values ab mg/L based on the uncertainty of modeling
predictability above those thresholds. NAMC recommends tha
similarly restricted approach to model input pH should also be
pursued. The MLR is fully validated between pH 6 and 8.1, wh
encompasses the rangkmost water bodies. In the draft criteria,
EPA extrapolates model performance up to waterbody pH 9.0
which the model predicts increasing toxicity up to pH 9.0. Whe
modeling in the range of pH 8.1 to pH 9.0, there is significant
uncertainty inthe modeé6s predi cti ons as
dissolved aluminum changes considerably in this pH range to
favor more strongly the aluminate anion. The binding of alumin
to gill surfaces has not been fully evaluated. NAMC recommen
that if a waterbody pH is gréer than pH 8.1, a value of 8.1
should be entered into the model and the resulting model outp
would be used to set the aluminum water quality criteria limit fq
that waterbody.

NAMC has similar concerns with using the model for lower pH
ranges. The MLEs not validated in the range of pH 5600. It is
likely that toxicity would be greater as the pH decreases below|
6.0 due to increasing concentrations of Al however, resulting
toxicity is due to both hydrogen ion content as well as aluminu
whichwould mitigate any increases in toxicity with decreasing
NAMC requests that EPA set a floor of pH 6.0 for model usag¢
with the recognition that this still provides an expansion of
modeling applicability below the 1988 pH floor of 6.5.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

The multiple |linear regressi
document were based upon engafitoxicity test data developed
with laboratory waters having a pH range of 6.0 to 8.1, hardne
of 9.8 to 127 mg/L as CaGand dissolved organic carbon

(DOC) concentrations of 0.8 to 5 mg/L (page xii of draft criterig
document). USEPA expresses that they are not extending bey|
the values for hardness and DOC, because the model data wa
available. However, the documestates that the MLR does
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extrapolate pH values beyond the range of the available data,
there is no explanation or basis for this decision or the accurag
and protectiveness of the approach. Based upon the limitation
the empirical data and the efteaf the approach on the site
specific criteria, we recommend that USEPA limit the pH input
values as they have done for hardness and DOC.

EPAHQ-OW
201702600050
(J. Tyler White,
President, Kentucky
Coal Association
(KCA)

The Draft Criteria itself ntes that studies used to develop the M
had a pH range of 6.08.1, yet the Draft Criteria expands the
range to 5.09.0. There is an insufficient basis apply the criterig
waters with a pH outside the range of 68.1.

EPAHQ-OW

201702600051
(Douglas E. Fine,
Assistant
Commissioner for
Water Resources,
Massachusetts
Department of
Environmental
Protection
(MassDEP))

The MLR models were developed using data that encompass
range of 68.1, DOC range of 0.08 mg/L and hardness range of
9.8-127 mg/L (as CaCO). MLR criteria outputs are bounded at
maximum of 150 mg/L total hardness and a DOC of 5.0 mg/L
because available toxicity data did not extend beyond these
maxima. The user can input values of hardness greater than 1
mg/L and DOC greatathan 5 mg/L, but criteria output will be
limited to these bounds due to underlying data limitations durin
model development. The hardness and pH values that were
selected for this analysis appear to be representative of the su
water quality conditias in Massachusetts; however, the upper
boundary of 5 mg/L DOC does not adequately represent the rg
of conditions in Massachuset
incorporation of pH, hardness and DOC into the model, but ha
concerns about the maximum genof DOC.

To evaluate the impact of the potential criteria, MassDEP
reviewed available data for hardness, pH, and organic carbon
Massachusetts streams from the U.S. Geological Survey (US(Q
National Water Information System (NWIS) database
(https://waerdata.usgs.gov/nwis).

A total of 6,462 samples had been analyzed for one or more o
hardness, DOC, or total organic carbon (TOC). USGS average€
the values for each parameter at each site yielding the followin
number of data points per parameter:&for hardness, 765 for
pH, 158 for DOC, and 103 for TOC.

Hardness varies across Massachusetts. The median value of
hardness (as CaCO3) across all Massachusetts sites was 34 1
and most values (80 percent) were between 12 and 99 mg/L.
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Hardness was corstiently high in the Housatonic and Hudson

basins in western Massachusetts; most values were greater th
mg/L as CaCO3, with values greater than 120 mg/L as CaCO3j
about onethird of sites in the Housatonic basin. Relatively high
values of hardness wealso common in the Connecticut River

Basin in westentral Massachusetts. Hardness was relatively Iq
in the Millers, Nashua, Chicopee, Quinebaug, and French basi

Average pH at most sites in Massachusetts ranged between 6
7.4, and the mediaralue was 6.8. Regional patterns in pH werg
similar to those of hardness, in that relatively high values (gred
than 6.8) were more consistently present in the western and w
central parts of the Commonwealth. Relatively low values (less
than 6.8) wergresent in nortkcentral and southeastern
Massachusetts. Values in the northeast were mixed.

DOC and TOC data were available for many fewer sites than
hardness or pH, and most data were from sites in the eastern
of Massachusetts. Most values rangpetiveen 3 and 12 mgl/L,
with median values of 6.0 mg/L for DOC and 6.6 mg/L for TOC
While we are pleased to see that the MLR takes into account
hardness and DOC, we believe that the upper limit for DOC dg
not reflect the range of DOC concentrationsMassachusetts. We
request that the model be expanded to reflect the range of DO
concentrations observed in Massachusetts surface waters.

EPAHQ-OW

201702600053
(Abdul Alkhatib,
Director,
Massachusetts Water
Works Association
(MWWA))

I have reviewedEPA's proposal and believe that the changes
proposed are beneficial and should move forward, however, w|
offer the following comments for EPA's consideration before th
new criteria is finalized:

1. Maximum DOC in Multiple Linear Regression Model3he
maximum dissolved organic carbon (DOC) limit for the new
calculator is 5 mg/L. Some water bodies have significantly high
DOC and therefore potentially significantly higher toxicity limitg
It would be an undue hardship for a permittee discharging to a
water body with high DOC to be required to meet an unreason
low Aluminum limit just because the scale of the model maxes
at 5 mg/L for DOC. The model should be expanded to account
higher DOC concentrations observed in New England waters.
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EPAHQ-OW Although the influences of hardness and dissolved organic car|

201702600057 | (DOC) are considered in the MLR, the effect ranges are truncg

(Roger Claff, P.E.,
Senior Scientific
Advisor, American
Petroleum Institute
(API))

at concentrationsf those two variables that are relatively low in
relation to natural surface waters in many parts of the U.S. For
hardness and DOC, values greater than 150 mg/L and 5 mg/L
respectively, would be expected to provide even greater limitat
on aluminum kavailability and result in higher but more
accurate criteria values. EPA's 2016 Draft Technical Support
DocumentRecommended Estimates for Missing Water Quality
Parameters for Application in EPA 's Biotic Ligand Mo(lePA
820-R-15-106), indicates a coiterable proportion of U. S.
surface waters exceeds the p#rcentile calcium concentration
(60 mg/L) corresponding to 150 mg/L hardness (as GAQfis
distribution suggests many water bodies would be subject to o
stringent aluminum criteria if # criterion ceiling is established
based on the assessed distribution as specified in the guidanc
document. A similar concern exists for DOC for which the
conservative defaults (10th or 20th percentile), and thus many
local water bodies, exceed 5 mg/L.Whhe proposed approach
would likely yield protective criteria, valuable resources would
diverted to establish alternative sigpecific criteria that would
likely be at higher aluminum concentrations than those produc
by default assumptions. Thassources could be better used
where real problems exist, and areas where real problems exig
may only be identified if the implemented criteria model is
accurate across the wider range of chemistries that exist acros
U.S.

EPAHQ-OW

201702600057
(Roger Claff, P.E.,
Senior Scientific
Advisor, American
Petroleum Institute
(API))

As EPA observes, the MLR was developed from chronic toxici
studies conducted using test pH values that ranged between 6
and 8.1 (DeForest et al. 2017); however, EPA tlassen to apply
the MLR to normalize toxicity data and, hence, generate alumi
criteria concentrations for waters outside this range both at low
pH (i.e., between 5.0 and 6), and high (i.e., from 8.1 to 9.0) pH
While application of any model outside tiest conditions used to
derive or validate the model carries a high amount of scientific
uncertainty, this is particularly the case for empirical models s
as the MLR for which the equations can truly only be consider¢
valid within the tested range. \Wieas a mechanistic model such
as the BLM may provide additional confidence when extrapolal
outside the test conditions, extrapolating empirical models is
more problematic. In the draft criteria, EPA choses to not

extrapolate use of the MLR for @atormalization and criteria
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calculations outside the testédrdness and DOC presented in
DeForest et al. (2017) for this very reastirat the empirical
model should not be used for conditions not considered in
development of the model. APl recommendsERA treat pH the
same as hardness and DOC with respect to use of the MLR, &
not use the MLR for any calculations outside the water quality
conditions used to develop the model. This would effectively "q
MLR pH input values to being no less than 6:0no greater than
8.1. This is particularly important because EPA's application of
the MLR in the draft aluminum criteria generates criteria
concentrations that are significantly more stringent at pH value
both above and below the tested range. Unlé%& Ean provide
additional scientific confidence supporting the accuracy of crite
calculations outside the tested pH range, significant regulatory
problems and costs could be incurred when little confidence e
that such problems are actually real.

EPAHQ-OW

201702600060
(Katie Kistler,
Environmental
Manager of air
Programs, AK Steel
Corporation)

As explained through EPA's various support documents, the d
criteria were developed using multiple linear regression (MLR)
models to predict the taity of aluminum as a function of pH,
hardness, and dissolved organic carbon (DOC). That is, the
criteria are intended to be implemented and calculated based
site specific pH, hardness and DOC. However, the criteria
calculations are bounded at a maxim of 150 mg/L hardness, a
maximum of 5.0 mg/L DOC and pH range of 5.0 to 9.0 s.u. The
upper bounds for hardness and DOC were chosen because th
generally reflect the range of conditions encountered during th
toxicity tests upon which the criteria aredsal. However, we
believe that the upper bound hardness values does not reflect
conditions in many receiving streams.

EPA explained that hardness and DOC generally reduce alum
toxicity. The hardness of receiving streams for the majority of A
Steel facilities substantially exceeds 150 mg/L, and may excee
mg/L DOC. We have found no statements in the proposed
language of the actual governing criteria restricting the
applicability of the proposed criteria to these ranges, nor have
found any language in the actual proposed criteria cautioning 1
user against utilizing the criteria when sgpecific conditions are
outside of these ranges. In fact, the calculator developed by E
provide quick calculation of the criteria values allows the input
values outside of the hardness and DOC ranges, while limiting
values used in the calculation to a hardness ofhg(L and a
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DOC concentration of 5 mg/L.

Many NPDES permit holders, in addition to AK Steel, discharg
receiving streams with hardness values of greater than 150 mg
and DOC concentrations greater than 5.0 mg/L. Use of the
proposed criteria for theseeceiving streams would therefore
likely result in ambient criteria that would be substantially more
stringent than necessary, or at least, the level of protection
provided by the draft criteria would be uncertain.

Given the prevalence of receiving streaoutside of the criteria

parameter bounds, AK Steel suggests that EPA withdraw post
the proposed criteria and include a broader range of hardness
DOC values into the supporting toxicity tests, MLR models ang
resulting criteria.

EPAHQ-OW

201702600061
(Penny Shamblin,
Hunton & Williams
LLP on behalf of
Utility Water Act
Group (UWAG))

UWAG agrees that the draft criteria should be based on the
measurable water quality parameters that affect aluminum
bioavailability and toxicity: pl, hardness, and DOC. And over th
range of the underlying pH, hardness, and DOC data, the crite
derived using the proposed MLR models are appropriate. UW/
is concerned, however, over the use of the proposed MLR mo
to derive criteria for sites witparameters outside of the range o
the underlying data. The scientific validity of doing so is
guestionable, and EPA has not provided information to suppor
validity. If the MLR models are to be used for sites with
parameters outside of the range loé tunderlying data, the ability
to extrapolate where appropriate outside of the range must be
allowed. This is of particular concern for hardness.

Based on an analysis of the toxicity tests used to develop the g
and chronic MLR models, EPA sets an epfmaximum) total
hardness value of 150 mg/L as Cadar deriving aluminum
criteria. Not allowing hardness values greater than 150 mg/L tq
used for sitespecific application of the criteria is problematic as
in some regionse(g, the arid southwestpackground (ambient)
hardness values are considerably higher than 200 mg/L. In
addition, many process wastewater discharges have hardness
values much higher than 150 mg/L. Even as EPA acknowledgs
that such situations do occur, the Agency provides no oo
extrapolation:

€ the user can apply the mo
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greater than 150 mg/L and DOC of 5 mg/L, but the model outp
for these parameters will be limited at the bounds stated due tg
underlying data limitation$

Draft Criteria at xiii. While UWAG understands the technical
reason for this, use of the MLR models as proposed to derive
criteria for receiving streams and wastewaters with hardness
values greater than 150 mg/L is scientifically questionable and
inappropriately overprtective. EPA should allow for the ability t
extrapolate to parameters outside of the range of the underlyin
toxicity data or limit the use of the MLR models to the underlyiy
range.

For example, the Arid West Water Quality Research Project
(AWWQRP; 2006updated the EPA 1988 aluminum aquatic life
criteria (U.S. EPA, 1988) toxicity database and found a signific
positive relationship with acute effect measurement and test m
water hardness for species having the most toxicity endpoints
reported (= 0.76; P < 0.03). The pooled slope of the acute
endpoint and water hardness equation was 0.833. Using this s
and a CMC value of 1,289 ¢g/
extrapolated protective acute criteria at water hardness values
between 2% 400 mg/L(Table 38 of report).

UWAG also notes that, of the 119 acceptable acute tests listeq
the draft criteria document (Appendix A), only 23 of these tests
used a water hardness concentration greater than 100 mg/L.
Optimally, EPA could conduct some additéb toxicity tests at
hardness values > 150 mg/e.¢, within the range 150 400
mg/L) before the final criteria document is issued. Alternatively|
the Agency could evaluate the acute effeater hardness
relationship and determine if the slope of td&tging water
hardness values > 100 mg/L differed from tests where lower
hardness values were used. If the acute endpoint values in tes
with water hardness values > 100 mg/L have a similar pattern
relative to tests with lower hardness values, EPA shextiend the
regression slope for hardness values > 150 mg/L.
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EPAHQ-OW EPA does extend the range for pH in the MLR models beyond

201702600061 | underlying data. Although the underlying data used to develop

(Penny Shamblin,
Hunton & Williams
LLP on behalf of
Utility Water Act
Group (UWAG))

MLR models are limited to a pH range of 6.0 to 8.1, EPA inten
to apply the models to waters with a pH range of 5.0 to 9.@jtall
recognizing that criteria derived outside of the 6.0 to 8.1 range
more uncertain. Research has shown, however, that the MLR
models are not inaccurate for pH from 8.1 to 9. (See Aluminur
Industry comments.) As discussed above, UWAG supports

extrapohtion beyond the range of the underlying déuat, only

where it has been shown to be appropriate. It has not been sh
to be appropriate for pH. For that reason, applicability of the M
models should be limited to the pH range of the underlying dat

EPAHQ-OW

201702600065
(Jason D. Bostic, Viece
President, West
Virginia Coal
Association (WVCA))

US EPA's handling of pH in the Draft Aluminum Criteria warral
re-evaluation. US EPA goes to considerable effort to develop
aluminum criteria for waters thavould be considered impaired
for pH. The national recommended criteria for pH are limited ta
6.5 to 9.0 due to the impact of low pH on aquatic life.

Mount (1973) performed bioassays on the fathead minnow,
Pimephales promelas, for a8onth, one generiain time period
to determine chronic pH effects At the two lowest pH values
(4.5 and 5.2) behavior was abnormal and the fish were deform
At pH values less than 6.6, egg production and hatchability we
reduced when compared with the control. It wascluded thaa
pH of 6.6 was marginal for vital life functions.

Based on present evidence, a pH range of 6.5 to 9.0 appears {
provide adequate protection for the life of freshwater fish and
bottom dwelling invertebrates fish food organisms outsidhief
range,fish suffer adverse physiological effects increasing in
severity as the degree of deviation increases until lethal levels
reached.(Quality Criteria for Water, 1986). Despite the well
documented effect of low pH on fish, the chronic aluminu
database is based on largely studies that are outside the
acceptable pH range. The studies for all four of the species uti
to calculate the FCV were conducted at pH<6.5. The database
includes twentnine studies. More than half of the reported,EC
values were for studies conducted at pH<6.5. These studies h
be adjusted upward based on the data for C. dubia to pH 7.0.

Two studies for C. dubia are included in the chronic database.
normalized chronic value for the study conducted at pH 7.70 w
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3,569 g/l based on a biomass endpoint. The normalized chro
value for the study conducted at pH 6.20 was 1,734 ug/l barseg
a survival endpoint. The study with a more sensitive endpoint
resulted in a much higher chronic value when compared to the
study conducted at a lower pH. The data suggests that the img
of pH as an independent stressor may affect the normalized vé
within the chronic database.

US EPA proposes to extend the pH range of the criteria (pH 5.
9.0) well beyond the range of the empirical data used for mode
development (pH 6.0 to 8.1). On the converse, US EPA propo
limit the range for DOC and hdness to precise boundaries of th
empirical data for the MLR. This disparity is irrational. Moreove
the application of MLR outside the empirical data range yields
questionable results. "The criteria values outside of the model
input data range are morgtringent than those within the model
input range under the same hardness and DOC conditions ang
have greater uncertainty." (Draft Aluminum Criteria, p. 57). US
EPA cannot corroborate the results of the MLR outside the
empirical data range, and the effsct pH>8.1 are particularly
suspect. While the WVCA believes the Draft Aluminum Criterig
should be entirely redeveloped, the extension of the criteria be
pH 6.0 to 8.1 is particularly egregious. The criteria for pH>8.1
should be "capped" similar to ¢hmethod employed for hardness
and DOC.

US EPA cites recent studies which suggest that dissolved and
suspended aluminum species (particularly insoluble hydroxide
are toxic to aquatic life. However, most of the toxicity studies w
conducted at low pHotmaximize the dissolved aluminum
concentrations. Because of the important independent effect o
US EPA should obtain additional studies at circumneutral pH,
least for the four most sensitive species utilized for criteria
calculations.

EPAHQ-OW

201702600066
(David Smiga,
Assistant General
Counsel
Environmental, United
States Steel
Corporation)

Maximum hardness and DOC values should not be capped at
mg/L and 5.0 mg/L, respectively. Natural background levels ar
stormwater can exceed thesdues.
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EPAHQ-OW The pH range over which the criteria apply should be limited tg

201702600066 | those values used to develop the MLR model and should not

(David Smiga, extrapolate beyond those values. Doing so introduces addition

Assistant General uncertaint

Counsel Y-

Environmental, United
States Steel

Corporation)
EPAHQ-OW 3) The draft aluminum criteria haan upper bound for CaC{f
201702600069 | 150 mg/L and DOC of 5 mg/L. The majority of waterbodies

(Julia Young, Water
Quality Standards
Coordinator, Kansas
Department of Health
and Environment
(KDHE))

throughout Kansas have CaG(@vels that exceed 150 mg/L and
DOC levels that exceed 5 mg/L. It is understood that EPA bou
hardness and DOC at these limits becauseatfslable toxicity
data did not extend beyond the maxima, however, EPA should
consider expanding the bounds for both hardness and DOC to
more realistic to measured stream concentrations.

EPAHQ-OW
201702600071
(Fredric P. Andes,
Coordinator, Federh
Water Quality
Caoalition (FWQC))

The draft approach specifies a maximum hardness value of 15
mg/l, and a maximum DOC value of 5.0 mg/Il. There are many
waterbodies around the country that exceed those values due
natural levels. Also, many effluentsicluding stormwater
discharges, cooling tower blowdown and utility watevill exceed
those values. This situation is especially problematic when the
receiving water is effluerdominated during critical lovilow
conditions. In all of these circumstancagplication of the EPA
maximum values will yield aluminum criteria that are unduly
conservative, without any technical basis.

EPAHQ-OW
201702600071
(Fredric P. Andes,
Coordinator, Federal
Water Quality
Coalition (FWQC))

EPA has expanded the pH rangeer which the criteria apply. Th
current EPA recommended criteria apply from 6.5 to 9.0, while
Draft Criteria extend that range down to pH of 5.0. The MLR
models were developed using data with pH values no lower th
6.0. Moreover, there are questi® about accuracy of the MLR
models at pH above 8.1. We are concerned that extrapolation
the models to lower or higher pH values, beyond the scope of
scientific studies concerning the models, carries substantial
uncertainty. EPA needs to provideezhnical basis for the pH
range used in the Draft Criteria.

EPAHQ-OW
201702600073
(Curt Wells, Director
of Regulatory Affairs,
The Aluminum
Association)

The Association notes that the EPA capped model input hardn
values to no higher than 150 mg/L and model input DOC valug
higher than 5 mg/L based on the uncertainty of modeling
predictability above those thresholds. The Association believeq
a similar restricted approach to model input pH should also be
pursued as detailed below. Moreover, the Association notes th
the application of the MLR approach in establishing criteria for
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waters with hardness levels above 150 mg/L, DOC over 5 mg/
pH lower than 6 or higher than 8.1 may exceed the appropriate
use of the MLR, and result in overly stringent-specific criteria.
The Association thus urges the agency to further consider and
explain the use of the MLR for such waters.

EPA-HQ-OW

20170260-0073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

According to EPA6s proposal
validated between pH 6 and 8.1, which captures the range of 1
waterbody chemistry. In the draft criteria, EPAreyolates model
performance up to waterbody pH 9 and based on this
extrapolation, above pH 8.1 the model predicts increasing toxi
(i.e., lower criteria concentrations) up to pH 9.0. However,
because the model is not validated above pH 8.1, there is
signi ficant wuncertainty in the
in the range of pH 8.1 to pH 9.0. In fact, it may not even be
mechanistically correct for aluminum concentrations above pH
to exhibit increasing toxicity as above pH 8.5 the speciation of
dissolved aluminum changes considerably to more strongly fa
the aluminate anion, with a likely concurrent reduction in toxicif
due to its lesser binding potential on fish gill surfaces. Several
recent studies referenced in the GEI review attached te thes
comments support that understanding. Given this significant
uncertainty and the relative lack of acceptable acute and chror
toxicity data at higher pHO6s
the model utilization to no higher than pH 8.1 unless/untiiore
thorough understanding of aluminum toxicity and model valida
above pH 8.1 is available. Under this capping scenario, if a
waterbody pH were found to be at a level greater than pH 8.1,
pH of 8.1 would be entered into the model and the resuttiodel
output would be used to set the aluminum water quality criterig
limit for that waterbody.

EPAHQ-OW

201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

According to EPAG6s proposal
validated between pH 6 and 8.1 pH and the Nationally
Recommended Water Quality Criteria for pH is in the range of
6.5 to pH 9. However, EPA extrapolates the MLR output down
waterbody pH 5n the draft criteria. As more fully explained in th
attached GEI comments, the Association believes that there
continues to exist uncertainty in the MLR operation below its
validated range although there is recognition that below pH 6 t
dissolved ioniand monomeric forms of aluminum increase whi
generally leads to an increase in aguatic toxicity. However, the
amount toxicity increases as pH decreases below 6 is not yet
incorporated into the MLR, so the accuracy of the draft criteria
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calculations in his range are unknown. Given this uncertainty i
model performance below pH 6, the Association requests that
EPA set a floor of pH 6 for model usage with the recognition th
this still provides an expansion of modeling applicability below
1988 Naionally Recommended Water Quality Criteria lower ley
of pH 6.5. If EPA desires to use the MLR model down to pH 5,
must perform an MLR model validation down to that pH level a
then expand the use of the model down to pH 5 using a data
validated modetather than using an untested extrapolation.

EPAHQ-OW

201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

The multiple linear regression (MLR) models used as the basis
normalizing toxicity tests were developecdhgsilata only using pH
values ranging from 6.0 to 8.1. Little justification for extrapolati
the MLR outside this range is provided in Section 4.1. For exal
(see pages 567), EPA only points out that they are indeed
extrapolating the MLR equations oidls the tested pH range, ang
that criteria concentrations calculated outside this range (both
and high ends of the range)
the model input range under the same hardness and DOC
conditions and have greater uncertaint 6 We sugge
minimum, EPA provides additional scientific justification for eitl
the accuracy or protectiveness of these criteria, not just to stat
that they are subject to greater uncertainty. Most importantly, H
any studies used to deewr validate the BLM provide at least
some support to extrapolating the MLR equations outside this
range? For example, gill complexation data used to develop th
BLM provided by NIVA (Norway) provide information on effects
on salmonids at pH values kethan 6. We suggest the BLM be
used to utilized to evaluate the accuracy of chronic criteria valy
at pH values below 6 and above 8 to see if there is consistenc
responses with the MLR. Consistency would support further ug
the MLR in these rangewhereas any significant discrepancies
may argue instead for a different approach than use of the ML
currently proposed.

EPAHQ-OW

201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

And while the MLRs developed tduminum show strong
agreement between observed and predicted toxicity between [
to 8.1, for an effectbased model like the MLR, extrapolation to
test conditions beyond the original calibration parameters adds
significant uncertainty. The use of thi.R to normalize data
below pH 6.0 would not account for the change in the speciatiq
aluminum, nor the change in the mode of toxicity as pH decreg
to more of an ionoregulatory mechanism. Therefore, the inclus
and MLRnormalization of toxicity datpH < 6 or > 8.1 is
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questionable and would benefit from further justification by EP

EPAHQ-OW

201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

Considering this uncertainty below pH 6, we recommend that K
provideeither additional analysis to demonstrate that the MLR
valid below this range, or that EPA consider whether the
aluminum criteria equations
lower than pH 6. Such capping would be consistent with limits
EPA is alreadyecommending for hardness and DOC, and is a
familiar approach similar to hardness equation caps often used
other metals (e.g., hardness no greater than 400 mg/L). Additi
justification, particularly including comparisons to BLM criteria
predictionsat pH values below 6, would provide users of the m
additional confidence that the MLR can accurately predict toxig
over this range of pH. Even if should instead EPA choose to si
fificapd the criteria to values
expand the pH range over which the criteria are applied comp3g
to the current criteria (i.e., no lower than pH 6.5).

EPAHQ-OW

201702600073
(Curt Wells, Director

of Regulatory Affairs,

The Aluminum
Association)

Furthermore, we believe it may not beamanistically correct for
aluminum criteria concentrations above pH 8.1 to be more
stringent than concentrations derived at lower pH. While the
effects of the aluminate anion (Al(QH)which dominates
aluminum speciation as pH increases beyond 8.5lominum
toxicity are poorly known, recent studies suggest that aluminat
will not bind strongly to the fish gill and, hence, not contribute t
aluminum toxicity to a significant degree. Examples include Pg
and Hytterad (2003), who concluded that thddity of the
aluminate ion to Atlantic salmon was low at pH 9.5 (lower than
corresponding toxicity of cationic Al hydroxides) and Winter et
(2005), who showed that aluminum accumulation on the gills g
rainbow trout was lower at high pH (pH 10) g to poor binding
of the aluminate ion to the positively charged gill surface.
Therefore, we suggest that EPA reconsider extrapolating the N
above pH 8.1 because of the strong likelihood that Al is less to
at this pH owing to the limited bioavaildity of aluminate. Given
the relative lack of acceptable acute or chronic aluminum toxic
data at the high end of this pH range, we recommend that EPA
consider fAcappingo the pH va
to no greater than 8.1. Such a cap woséd the MLR pH input
value to 8.1 for any pH greater than 8.1 up to a pH of 9.0.
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EPAHQ-OW Although the draft water quality criteria for aluminum includes

201702600074 | method to make adjustments for sfecific water chemistry

(Timothy F. Moore,
Risk Sciences, on
behalf of Lake Elsinore
and Canyon Lake
Nutrient TMDL Task
Force administered by
the Lake Elsinore San
Jacinto Watershed
Authority (LESIJWA))

factors, the proposed procedure "caps" these adjustments bas
a maximum hardness of 15@/L and a maximum DOC
concentration of 5 mg/L. EPA was reluctant to extrapolate bey
the range of input values used to develop the MLR model.
However, such caps are atrtificially low compared to the hardng
and DOC levels commonly measured in the addthwest. For
example, Canyon Lake has an average hardness of 300 mg/L
an average DOC concentration of 7 mg/L; both well above the
range used to develop the MLR model.

Using the highest ("capped") hardness and DOC values showr
Table k8 of the drét criteria document, the maximum
recommended chronic criteria (CCC) for aluminum in Canyon
Lake is only 2,000 ug/L. However, prior to commencing the alu
application program, the Task Force conducted a number of si
specific chronic toxicity tests usiigPA's published Water Effects
Ratio procedure to determine the "safe dose." [U.S. EPA. Inter
Guidance on Determination and Use of Welifect Ratios for
Metals. EPA823-B-94-001 (Feb., 1994)] These tests confirmed
that adding 40 mg/L of alum to sampt#<Canyon Lake water hag
no adverse effecin Fathead minnow survival or growth or
Ceriodaphnia dubia survival or reproduction. [Since alum is
comprised of 9% aluminum (by weight), 40 mg/L of alum is
equivalent to 3,600 ug/L of aluminum.] Thus, in somesas
appears that the "capped" MLR formula significantly
underestimates the appropriate aluminum criteria.

The draft criteria document acknowledges the need for additio
data to accurately characterize the effects of higher hardness
DOC on the pantial for aluminum toxicity. [Draft Criteria @ pg.
71] And, as noted above, the MLR model should also be expa
to include the binding properties of phosphorus. However,
collecting the data needed to improve the MLR model will take
many years and anoth& or 3 decades may go by before EPA
elects to update the aluminum criteria again. Until then, there i
better alternative available.

The Task Force recommends that EPA revise the aluminum
criteria document to explicitly authorize and encourage theofise
the existing Water Effects Ratio (WER) methods. The draft crit|
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document makes no mention of the WER procedure. This omis
may be misinterpreted to imply that it cannot or should not be
for aluminum.

Given the narrow range of hardness an@®O concentrations
evaluated in the laboratory experiments that EPA considered v
developing the MLR model, the WER procedure can be used t
develop more appropriate sigpecific standards or permit limits
for aluminum when ambient water chemistry cdndi fall

outside the normal range of the MLR model. In addition, the W|
procedure provides a method for evaluating how the numeroug
other sitespecific factors that are not yet included in the MLR
model (e.g. phosphorus binding) because EPA lackedisuffic
data to accurately estimate the parameter coefficients.

In sum, the proposed water quality criteria for aluminum does |
make appropriate adjustments for hardness concentrations gre¢
than 150 mg/L or for dissolved organic carbon (DOC)
concentratbns greater than 5 mg/L. In addition, the draft criterié
makes no adjustment whatsoever for the mitigating effects of
phosphorus on the potential for aluminum toxicity. Collectively,
these limitations and omissions may make it far more difficult t
authorize the use of alum in future NPDES permits unless EPA
also endorses additional tools such as the WER procedure.

EPAHQ-OW
201702600075

(Steven A. Buffone,
CHHM, QEP, GIT,
Supervisor,
Compliance and
Regulatory Affairs,
CONSOL Energy Inc.)

The 201 Mraft criteria is more complex than the 1988 AWQC
Criteria, with the addition of species, the derivation of data
through normalization by application of a multiple linear
regression model, and addressing the influence of numerous
receiving water quality pameters including pH, DOC, and
hardness.

It is unclear how the criteria would be applied to discharges wh
pH, DOC, and hardness concentrations fall outside the limited
thresholds defined by EPA's proposed regression model. For
instance, in Pennsylvanifreatment to pH values above the moq
default limit of 9.0 s.u. is often required to facilitate manganese
precipitation needed to comply with permitted effluent limits of
mg/L or less. In these cases, water treatment processes raise
pH to as highas 10.0 s.u.; however, the proposed EPA calculat]
does not account for pH levels above 9.0. Similarly, the hardne
of permitted effluents is routinely above the maximum 150 mg
CaCo03 limit included in the criteria calculator as a result of
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conventioml chemical treatment processes, which incorporate
hydrated lime for neutralization and removal of metals. Certain
the states have much additional data available for these
parameters that could be used to expand the limited threshold
included in EPA's wdel.

1 CONSOL recommends that EPA clarify in the draft
recommendation that in cases where pH is above the
default limit of 9.0 that the draft criterion can still be
utilized, as is the case for hardness and dissolved org:
carbon (DOC) outside of the deflalimits of the criterion
calculator.

EPAHQ-OW

201702600012
(Nancy Sonafrank,
Program Manager,
Alaska Department of
Environmental
Conservation (ADEC))

In the draft AWQC for aluminum, EPA states that aluminum
solubility increases in lower temperatures and in the presence
complexing ligands (both inorganic and organic) (EPA 2017).
Given the lower average temperatures naturally present in Ala
surfae water and potentially higher DOC concentrations, ADE
would like further clarification as to why EPA did not consider |
effects of temperature when considering model development.

EPAHQ-OW
201702600063

(Kevin Oakes, Director|
of Wastewater,
Borough of West
Chester, Chester
County, Pennsylvania)

The USEPA developed Water Quality Criteria (WQC) for
aluminumin 1988 based on a limited number of toxicity studies
which was expressed as a fixed value for waters between 6.5
9.0 pH units, and did not account for other ssfgecific factors.
These WQC were adopted by the Pennsylvania Department o1
EnvironmentaProtection.

On July 28, 2017, the EPA published in the Federal Register
Request for Scientific Views: Draft Updated Aquatic Life Ambig
Water Quality Criteria for Aluminum in freshwater. The EPA is
seeking public comment on the proposed draft WQCIfmniaum,
which were updated to reflec

Many studies have concluded that aluminum can accumulate ¢
the surface of fish gill, leading to respiratory dysfunction, and
possibly death.

For years, researchers have been usingpkailability to measure
the element in the environment that is available to enter living
organisms, such as fish and other aquatic lives. The bioavailak
of aluminum is dependent on the chemical properties of water
includes total hardness, pH awissolved organic carbon (DOC),
those compounds can affect the toxicity of aluminum by affecti
the bioavailability of aluminum in the water to fish and other

Temperature was not considered because of the lack of
experimental datehat could be used to develop an additior]
parameter in the MLR.

No edits.
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aquatic lives.

However, despite the abundant scientific evidence and well
established theoriedt seems the effects of water temperature o
aluminum toxicity was not considered by the USEPA in develo
the new WQC for aluminum.

I n addition, we also |ike to
consideration to develop seasonal WQC for aluminum for cold
seasons when aluminum toxicity is lower.

This proposal is similar to
apply less stringent limits for cold months (and more stringent
seasonal NPDES limits for summer months) for ammonia and
nutrients that include totalitrogen and total phosphorus, etc.

EPAHQ-OW
201702600058

(National Council for
Air and Stream
Improvement, Inc.
(NCASI))

EPA should more rigorously evaluate and communicate MLR
model prediction and criteria uncertainties throughout the
document

There are repeated references throughout the document (perh
as a carryover from the DeForest et al. 2017 article) to model
predictions that are within
of the test data. This characterization is overused, and reféact
incomplete, potentially misleading and rRsansparent approach
to characterizing the performance of the MLR model. An exam
of the problem occurs in Panel A of Figure 4 in DeForest et al.
(2017). This plot of two sets of predicted and observedsdlom
two different MLR models shows that in both cases there is a |
percentage of observed values that fall within a factor of two, Y|
the quality of the fit for one model is substantially better based
visual and other numeric/statistical meassir&PA should rely

|l ess on the fAfactor of twoo
document, replacing it with additional, more rigorous and relev
information on predictive performance as outlined, for examplg
EPA (2009) and McLaughlin (2015).

Relatedy, in the evaluation of th€. dubiaMLR model (page 29),
the document states fANo cl ead
residuals over a wide range of water chemistry conditions or

relative to single independe
The statemenNo clear pattern..." is a broad generalization that

The EPAwasclear and transparerggardingthe
performance of the MLR nutel predictionsn the draft
aluminum criteriaVarious performance metrics were
described (i.e., R AIC, BIC, visual performance, factor of
two and residuals). While the factor of two is described in
several placeshis is not the only metric described (please
refer to Section 2.7.1T.he EPA disagrees that there is an
upward trend in Figure S4, Panel F. Furthermtire residual
trends or lack of trendsrethe conclusions of the authors
(DeForest et al. 20E3.

The final aluminum criteria documentdtear and transparer|
regardingthe performance of the MLR model predictiohrs
the 2018 final aluminum criteria, the EPA used separate
MLRs for fish and invertebrates to best capture the effects
water chemistryn toxicity for the taxa and differences in
trendsacross water chemistr§gection 2.7.1 discusses the p
hardness and DOC normalization approach the EPA took
the 2018 aluminum criteria document. Appendix L of the
2018 criteria document discusses toenparison of the MLR
models used to normalize the toxicity data and compares
results of the fish and invertebrate and pooled taxa MLR
approaches in detail.

Thank you for finding the typographical error for the adapf

Figures, these items were fixed.

Section 2.7.1
Figure 4
Figureb
Figure 6
Figure 7
AppendixL
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does not communicate the presence of some potentially impor|
details in the actual fit of the models. In fact, there are some cl
patterns, as shown in Fig. S4, panel F, where an upward trend
exiss, or in panels C, D, and E of the same figure (which is
incorrectly labeled "D") which show decreasing variance with
increasing DOC. A similar statement is made in regard td*the
Promelasnodel (page 32). @ANo cl e
residuals indicées equal model prediction accuracy across all
ranges of input variables. For both taxa, it is important to
acknowledge that the data set available to evaluate the asserti
fino clear patternso is relat
Figure 7, aly two pH values are available to evaluate model fit
for DOC of 2.7 mg/L and hardness of 122 mg/L, with no data &
pH values above 7. With uncertainties as large as those showi
the plotted error bars, one must conclude that there is substan
opportwity for additional validation of this model, and EPA
should be clear about this fact. The other models shown repre
similar datalimited situations.

Additionally, it appears that the reference to Figure S7 in the ti
of t he docume mtobext. Higkrée I isa-panel 0O
figure of genus sensitivity distributions that appears to not be
related to Figure 7. Therefore, it is not clear how Figure 7 woul
be fadaptedodo from the refere
applies to Figure 6 as well.

It appears that all of the availablé. dubiaandP. promelaglata
were used to create the statistical model, and that no cross
validation of the model was conducted. For example, a portion
the dataset could be excluded from that used for model
developmet, and used instead for subsequent evaluation (see
2009). If this is the case, the quality of the model fit may be
overestimated. Furthermore, it is important to keep in mind tha
the face of the data limitations for models of these two specées
draft criteria are based on the application of these models to o
species where no data are available to evaluate the quality of {
predictions (EPA acknowledges this on p.71).

In Table 3 on page 42, SMAVs and GMAVs are presented wit}
including ounts or standard deviations of the data from which

averages are derived. This limits the transparency of the scien
used to derive water quality criteria. Furthermore, on page 68,

As stated in the 1985 Guidelines (pages 29 and 31), "For
species for which at least one acute value is available, the
Species Mean Acute Value (SMAV) should be calculated
and "For each genus for which one or more SMAVs are
available, the Genus &&n Acute Value (GMAV) should be
calculated..." Thus, one toxicity test resalsufficient to
generate &MAV/GMAV for the particular species/genus.
The uncertainty associated with thisproach is describéd
the document.
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document states AThere are @
databasewhere only one acute test is used to determine the SN
and subsequently the GMAYV is based on the one acute test. Ir]
situation, there is a level of uncertainty associated with the GM
based on the one test result since it does not incorporate ige r
of values that would be available if multiple studies were
avail able. o Of course, it 1is
uncertainty" when more than one SMAV is available (see
McLaughlin 2011). The wording used here seems to reflect
inadequate atteion on the part of EPA to the basic description
scientific uncertainties that exist in their recommended criteria,
and the opportunities for additional scientific study to reduce th
EPA should revise the presentation of SMAVs and GMAVSs in
Table 3 tainclude information on the number of tests and the
standard deviations of the toxicity data used to derive the draft
aluminum criteria.

I n conclusi on, EPAG6sSs propose
over the existing criteria, and should yield benéfitthe effort to
protect aquatic life from the adverse effects of aluminum.
However, we encourage EPA to incorporate these comments i
order to ensure that the strengths and limitations of the MLR
approach are fully transparent, that model outcomes are
implemented appropriately, and that continued important
advances in the understanding of aluminum toxicity and mode
in support of aquatic life water quality criteria are encouraged.

EPAHQ-OW
201702600065

(Jason D. Bostic, Viece
President, West
Virginia Coal
Association (WVCA))

The MLR is used twiceboth as the basis of the data
normalization and for the final criteria calculation. US EPA
appliedthe MLR developed based on chronic toxicity to the act
data, with the large leap of faith assumption that the effect of w
chemistry on bioavailability remains consistent across exposur
durations and for lethal and sublethal endpoints. US EPA is
attempting to quickly pass through a new approach without
allowing States and affected stakeholders adequate time to ful
critique the new approach. The data manipulation seriously aff
the original toxicity determinations as well as calculation of the
acue and chronic criteria based on pH, hardness, and DOC.

To calculate the normalized values, one must assume that the
prepared from data for three species is applicable to all other

species in the acute and chronic databases. One must make a
greater leap of faith that the effects of pH, hardness, and DOC

The MLR models (i.e., the normalization equations descri
in Section 2.7.1) are used to normalize all of the freshwat
acue and chronic toxicity data tbmmonwater chemistry
conditions. Those normalized values are then ranked
according to GMAV/GMCVs and criteria are calculated
according to the method described in the 1985 Guidelineg
The MLR modelstherefore are only usé once for each
criteria calculationfor normalizing theoxicity data). This
procedure is repeated for all criteria calculations when the
chosen water chemistry conditions are different (i.e., pH, 1
hardness and DOCJhe criteria calculatoffpllowing the
statistical approach outlined in the 1985 Guideligenerates
the criteria magnitude values for each set of water chemig
conditions. These values are also provided in summary tal
in Appendix K of the 2018 criteria docunteRlease rier to
Section 2.7.1 which elaborates on thesemalizationtrends.

No edits.
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consistent for both chronic and acute exposures. If all fish and
invertebrates behaved the same way, we would have no divery
our ecosystem. We know this is not accurate. We also know th
certain fish are more sensitive than others, and the same holdg
for invertebrates.

This is evident in the studies for the two most sensitive species
the chronic database. McKee reported that "significant
reductions" in RNA content and DNA contenftfantic salmon
exposed to aluminum. (McKee, p. 3). Cleveland found no clea
impact on RNA content or DNA content in the highest test
exposures for brook trout.

(Cleveland, Table 8). This is significant in the use of the MLR f
P. promelas to normalizéé chronic values for all fish prior to
calculation of the FCV. The MLR assumes that all fish species
respond equally to aluminum and to the impacts of hardness,
DOC, and pH. If the effect of aluminum on two sensitive fish wi
the salmonid familyifers, it seems very unlikely that the
sensitivity data for fathead minnows is applicable to all fish.
Considering their diversity in behavior and function, it is even
more unlikely that all invertebrates are represented by the dats
C. dubia.

Even f@ C. dubia, which were used to develop the MLR, the
normalized results vary dramatically. All thirteen reported,§sC
for C. Dubia are for the reproduction endpoint, but the normaliz
chronic values range from 563.4 pg/l to 2,719 pg/l. More than |
of the studies were conducted concurrently. (Gensemer 2017).
the MLR were appropriate, the normalized chronic values for Q
dubia should be nearly identical. Before proceeding with the D
Aluminum Criteria, US EPA must build a scientific demonstrati
that the MLRs are appropriate for normalizing the chronic data
is beyond reason that the chronic MLR can be utilized to norm
the acute database. A separate MLR must be developed base
acute exposures.

The MLR yields criteria that do not demorasé the expected
relationship to hardness and pH. "[B]ot. dubiaandP.
promelasEC20s generally increase with each independent
variable (DOC, pH, and hardness) regardless of the levels of t
other two variables." (Deforest, p. 7). Therefore, one wedjobct

The EPA discusses the use of the chronic toxicity data
evaluating the effects of water chemistry to acute data in |
2018 final aluminum criteria document; this approach refl¢
the exrapolation of the effects of water chemistry across t
durations, reflecting the same assumptions in principle
accepted in the 2007 Copper BEbAsed criteria. The
approachs themostscientifically-defensible approach at th
time, based on availableath

RNA and DNA content are not used in the Aluminum crite
calculations; criteria are based on survival, growth and
reproduction.

Theunderlying basisf the 2018 final aluminum criteria is
that water chemistry, specifically pH, hardness and DOC,
affectbioavailability, and hencexicity of aluminum as
reflected in the MLR normalizations underlying the criterig
As indicated irthe 2018 final criterimlocumentincreasing
hardnesgenerallyincreases criteria values, up to the
hardness bounds of tineodel in the 2018 final criteria
documentat DOC=1.0 mg/l and pH 7.5, the calculated
chronic criterion is 580 pg/l at a hardness of 25 mg/I, but i
660 mg/l at a hardness of 150 mg/l.

EPA has clearly described the trends in critadeoss water
chemigry conditions, through graphical representations ar
criteria tables presentéd the documentrhe commenter is
directed to thosdn general, increasing DOC and hardness
tend to decrease bioavailabilitgsulting in increased
protective criteria valuesvhile low and high pld tend to
increase aluminm bioavailability, resulting in decreased
protective criteria values.

The 1988 national recommended aluminum chronic criter
was 87ug/l, not 750ug/l as the commenter incorrectly
suggestsThe EPA recommend 75@)/1 as the acute (one
hour) criteria in 1988.
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the criteria to increase with each of these parameters. Based @
the MLR, this does not occur. At DOC=1.0 mg/l and pH 7.5, th
calculated chronic criterion is 900 pg/l at a hardness of 25 mg/
but is 540 mg/l at a hardness of 150 mg/l. In otherdgphardness
is predicted to make aluminum more toxic at one of the most
common pH values for natural waters. The calculated chronic
criterion, which drives calculation of effluent limitations for
NPDES permittees, is LOWER than the current US EPA
recommeded chronic criterion of 750 ug/l. The same downwar
trend exists for hardness at pH 7.0. Based on footnotes to the
presented in Appendix K, Table4 the four most sensitive spec
at both pH 7.0 and 7.5 in all scenarios are fish and invertebrate
Why does the criterion decrease with hardness?

We are unable in the allotted time toeeeate the MLR to
investigate these surprising trends. Considering the species
rankings in the chronic database, we would anticipate chronic
criteria that would incease with pH, hardness, and DOC. This i
not represented in Appendix K. In fact, the criteria are often
inversely related to hardness and pH in the circumneutral to
alkaline range. It appears that US EPA has spent so much tim
focusing on waters with impaid pH that no effort has been mad
to ensure the criteria are sensible for unimpaired waters.

While we appreciate US EPA's efforts to improve the aluminun
criteria through the development of the MLR, something has
clearly gone wrong. We ask US EPAdconsider the application
of the MLR, as many healthy waters will be listed as impaired
based on the calculated chronic criteria.
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EPAHQ-OW é there are indications from the record that Section 7 In response to conceragpressedy the USFWS and others No edits.
201702600039 | consultations would be beneficial here. For example, freshwatq that endangered freshwater mussaisitive to aluminum

(Brett Hartl,

Government Policy
Director, Center for
Biological Diversity)

mollusks are the most imperiled group of organisms in United
States with nearly twthirds of species being identified as at risk
of extinction. Mussels are particularly sensitive to contaminatig
from dissolved metals (Naimo 1995). Aluminum can be lathal
mollusks and is added to water by some water treatment facili
to kill the young larvae of invasive mussels (Mackie and Kilgou
1995).

EPAHQ-OW
201702600039
(Brett Hartl,
Government Policy
Director, Center for
Biological Diversity)

Several published studies indicate that native freshwater mollu
can be harmed by aluminum pollution. Huebner and Pynnoner
(1992) found that exposure to increased aluminum decreased
viability of glochidia of the unionid&nodontaanatineand
Anodonta cygnea. Malley et al. (1988) added aluminum sulfate
an experimental lake in Ontario to test the effects on adult mus
of the addition of aluminum and increasing acid levels in soft
water, and found thadnodonta grandis grandisxperienced bloog
and tissue ionic changes indicative of stress and exhibited
aluminum accumulation in tissues. The authors concluded that
increasingly acidic conditions with high levels of aluminum, ad
mussels could experience significant damage to their shells.

EPAHQ-OW
201702600039
(Brett Hartl,
Government Policy
Director, Center for
Biological Diversity)

In the Ahtavanjoki River iniRland, Taskinen et al. (2011)
reported that the endangered freshwater pearl mussel
Margaritifera margaritiferaexperienced low reproductive succe
attributable to high concentrations of aluminum and iron
accompanied with periods of low pH. Though theltachussels
appeared to be tolerant to periods of water quality variation an
were able to produce glochidia, the early life cycle stages of
mussels in the river were not successfully recruited into the
population due to metal exposure. In laboratory experits on
mussels collected from the river, exposure to high but
environmentally realistic levels of aluminum was toxic to free
glochidia with most individuals dying within 72 hours.
Importantly, the survival of control glochidia was significantly
higher than that of any group of glochidia that were exposed to
aluminum at any level. The authors also found that the survival
juvenile mussels was lower in groups exposed to aluminum th
the control group.

needs to be taken into consideration in deriving the crijteri
EPA identifiedstudies by USGS (Wang et al. 2018) on
freshwater mussels in the family Unionidae, a family of
freshwater mussels found to be sensitive to some toxjcan
These new datan aluminum toxicity to the fatmucket
mussel Lampsilis siliquoidepare included in thénal
aluminum criteria.

While the 96hr LCx, juvenile test failed to elicit an acute
50% response at the highest concentration tested (6,302
total aluminum, or 29,492 ug/L when normalized), the 28
day biomass normalized SMCV ranked as the fourth mos
sensitive genus in thehronicdataset. Themu s s el 6 s
value is greater than the most sensitive species, Atlantic
salmon, and the freshwater criterion. Thus, the chronic
criterion is expected to be protective of this and related
mussekpecies. The fatmucket tested is not a threatened
and/or @dangered species, but the gebaspsiliscontains
several listed species with a wide distribution across the
United States. Additional testing on endangered mussel
species, or closely related surrogates, would be useful to
further examine the potentiatk of aluminum exposures to
endangered freshwater mussels.

The studies the commenters noted were reviewatdiyPA
and their information considered.

Regarding Taskinen et al. (2011): The stués nused
because thaver water used for dilution watevasnot
characterized.

Huebner and Pynnonen (1998taweredeemediunused
for criteria numeric calculationsnodonta anatinand
Anodonta cygneare not native to North America, nor do
they have naturally reproducing populatiphatthere are
species of thénodontagenus present in the United States
theHuebner and Pynnonen (1998tathe glochidia24 -hr
ECso conducted at pH 4.5 was approximate8/aD0 ug/L).

Other data irthesetaxa by Pynnoen (1990 andKadar et al
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EPAHQ-OW Though aluminum is most readily uptaken by mollusks in acidi{ (2001)are discussed in thaiteria documenEffects

201702600039 | waters, Elangovan et al. (1997) found that the freshwater snail| Charaterization section 5.4.3EPA alsoreviewedadditional

(Brett Hartl,
Govenment Policy
Director, Center for
Biological Diversity)

Lymnaea stagnalis accumulated significant levels of aluminum
neutral waer in its soft tissues, gut, digestive gland and kidney
Kadar et al. (2001) examined the effect of aluminum on the
filtering behavior of the mussel Anodonta cygnea in neutral wa
at environmentally relevant concentrations and found that mus
closedtheir shells and avoided filtering at the higher
concentration. Interestingly, the mussels exposed to the lower
accumulated more aluminum in their tissues because they did
reduce filtering time in response to exposure as did the musse
exposedd the higher dose. They found that the mussels
accumulated most of the aluminum in their kidneys and digesti
glands. Their study provides evidence for the bioavailability an
toxicity of aluminum to mussels at neutral pH.

EPAHQ-OW
201702600052
(Heidi L. Dunn,
President, Freshwater
Mollusk Conservation
Society (FMCS))

Mussels are particularly sensitive to contamination from dissol
metals (Naimo 1995). Aluminum can be lethal to mollusks and
added to water by some water treatment faciliteekill the young
larvae of invasive mussels (Mackie and Kilgour 1995).

Several published studies indicate that native freshwater mollu
can be harmed by aluminum pollution. Wang et al. (2017) rece
reported acute and chronic toxicity of aluminumuggnile
Lampsilis siliquoideaBased on chronic toxicity results, the mus|
ranks as the 4th most sensitive species tested to date. Huebne
Pynnonen (1992) found that exposure to increased aluminum
decreased the viability of glochidia of the unionikt®donta
anatinaand Anodonta cygnea

Malley et al. (1988) added aluminum sulfate to an experimentg
lake in Ontario to test the effects on adult mussels of the additi
of aluminum and increasing acid levels in soft water, and founc
that Anodonta grandigrandisexperienced blood and tissue ioni
changes indicative of stress and exhibited aluminum accumulg
in tissues. The authors concluded that in increasingly acidic
conditions with high levels of aluminum, adult mussels could
experience significantaimage to their shells.

In the Ahtavanjoki River in Finland, Taskinen et al. (2011)
reported that the endangered freshwater pearl mussel
Margaritifera margaritiferaexperienced low reproductive succe
attributable to high concentrations of aluminum anehir

studies ormusselsn developing the criteria document
Malley et al. (1988): Data deemed "Unused".

Anodonta grandis grandis native to North America, and th
studydid show blood and tissue ionic changes due to both
and increased aluminum, but the pH and aluminum levels
were variable during the exposure making it difficult to
determine specific effect concentrations fét and
aluminum.

Elangovan et al. (1997): Study deemed "Unused"” (steady
state not reached in bioaccumulation study).

Kadar et al. (2001): Studyas not used in criteria calculatio
but discussed in Effects characterizatigdnodonta cygness
notaNorth American species).
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accompanied with periods of low pH. Though the adult mussel
appeared to be tolerant to periods of water quality variation an
were able to produce glochidia, the early life cycle stages of
mussels in the river were not successfully recruited into the
population due to metal exposure. In laboratory experiments o
mussels collected from the river, exposure to high but
environmentally realistic levels of aluminum was toxic to free
glochidia with most individuals dying within 72 hours.
Importantly, the surival of control glochidia was significantly
higher than that of any group of glochidia that were exposed tq
aluminum at any level. The authors also found that the survival
juvenile mussels was lower in groups exposed to aluminum th
the control grop.

Though aluminum is most readily uptaken by mollusks in acidi
waters, Elangovan et al. (1997) found that the freshwater snalil
Lymnaea stagnaliaccumulated significant levels of aluminum ir
neutral water in its soft tissues, gut, digestive gland addeis.
Kadar et al. (2001) examined the effect of aluminum on the
filtering behavior of the muss@inodonta cygnea neutral water
at environmentally relevant concentrations and found that mus
closed their shells and avoided filtering at the higher
concentration. Interestingly, the mussels exposed to the lower
accumulated more aluminum in their tissues because they did
reduce filtering time in response to exposure as did the musse
exposed to the higher dose. They found that the mussels
accunulated most of the aluminum in their kidneys and digestiy
glands. Their study provides evidence for the bioavailability an
toxicity of aluminum to mussels at neutral pH.

In light of these studies demonstrating that aluminum can be
harmful to mussels arghails in freshwaters, we urge you to
implement criteria that are protective of all life stages mollusks
Inclusion of mussel chronic toxicity data in recalculation of the
aluminum chronic criterion would help ensure that mollusks ar¢
protected.

[Cited References]
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EPAHQ-OW Finally, it should be noted that commenters have not been givd The most recent studyang, N., C.D. Ivey, E.L. Brunson, | No edits.
201702600064 | sufficient time to examine the freshwater mussel studiestigc | D. Cleveland, C.G. Ingersoll, W.A. Stubblefield and A.S.

(Scott G. Mandirola,
Director, West
Virginia Department of
Environmental
Protection (WVDEP))

published and longwaited for the development of this Draft
Aluminum Criteria. It is difficult to comment on the Draft
Aluminum Criteria when presented with research that is either
in peerreview or only very recently published.

Again, WVDERhanks EPA for the opportunity to comment on t
Draft Aluminum Criterion, as it is quite important and particularn
relevant to the state of West Virginia. WVDEP continually seek
appropriately protect its aquatic environment, including protect
fromaluminum. WVDEP appreciates the monumental effort ER
has undergone for the last many years to develop this criterion
However, West Virginia would like to see additional considerat
for the issues discussed herein to make this criterion a fully
protecive nationallyrecommended standard.

Cardwell was published in January 2018. Acute and
chronic toxicity of aluminum to a unionid musseaMmpsilis
siliquoided andanamphipod Hyalella aztecain wateronly
exposures. Environ. Toxicol. Chem. 37(1):&L

EPAHQ-OW
201702600065

(Jason D. Bostic, Vice
President, West
Virginia Coal
Association (WVCA))

Mussel Study
A study of thémpacts of water column concentrations of

aluminum on growth to juvenile mussels does not reliably refle
the exposure mechanism of immature mussels. Growth is mor
likely to be influenced by sediment and interstitial water (IW)
concentrations of metals:

"The development of the juvenile mussel sediment/IW test is
important in determining site toxicity because it focuses on the
environment that they inhabit. Yeager et al. (1994) found that
juvenile mussels peddeed in the substrate, exposed mostly to
the sediments and IW, with little exposure to the water column
(Simon, p. 13)(Emphasis added). In the unionid mussel study,
significant differences occurred between the measured
concentration of total aluminum in composite samples collecte
from the lowe portion of the water column or at the bottoms of 1
test beakers compared to the upper portion of the water colum
is very likely that the reported toxicity was based on the
concentrations in the lower portion of the water column, which
the end bthe 28day test were nearly double the concentration
the 1,200 pg/l exposure. The difference between the water col
concentration and the bottom of the beaker in the lowest expos
concentration was even greater. Therefore, considering that IV]
a more likely exposure mechanism, the aluminum concentratiq
from the bottom of the beaker are more representative of the a
exposure concentrations for the unionid mussels. If the

The authors (Wang et al. 2016, 2018) follow ASTM protoc
(ASTM E245506) to use the averagermentration from the
water column to calculate the E£. Based on Figure 1, in
the nominal 30Qug/L treatment, the water column value is
200 versus 400 in the bottom portion of the beaker. Note:
EC,, reported for biomass is 16&)/L.

The EPA agreedat exposure via sediment may be an

important exposure pathway for juvenile and immature
mussels. However, the aquatic life ambient water aluminy
criteria use toxicity studies with exposure to aluminum in
water column.

No edits.
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concentration from the bottom of the beaker were used insteac
the water column concentration, then it is likely that the fatmuch
unionid mussel would no longer be among the four most sensi
species in the chronic database.

146




TOPIC 16: Commentsregarding plant toxicity data

Comment Revision Location in
Number Public Commenton Topic 16: Regarding plant toxicity data EPA Response 2018 Aluminum
(Organization) Criteria Document
EPAHQ-OW Additionally, as part of the evaluation of impacts to marine Marine aluminumoxicity data are severely limited and No edits.
201702600040 | systems, EPA identified that certain marine aquatic plants are | therefore no estuarine/marine criteria can be recommend

(Susan J. Sullivan,
Executive Director,
NewEngland
Interstate Water
Pollution Control

sensitive to aluminum. The limited data included in the docume
shows that a marine grass speciéta(ophila stipulacegthat is

not native to the United States, is impacted by levels of alumin
below the calculated freshwater criteria. Restoration of eel gra

this time.

Commission within marine waters is a concern to states in New Englasd.
(NEIWPCC)) part of developing a marine water quality criteria for aluminum
additional information is needed to determine if native marine
plant species are also sensitive to aluminum, potentially disrup
eel grass restoration activities.
EPAHQ-OW Finally, the toxicity data for green algae, for which the most daj Thank you for your commenfdditional text has been adde Section 5.2
2017+02600025 is available, appears to indicate that these plants are sensitive| to the documen®lant data, and the associated water

(Peter T. Goodmann,
Director, Kentucky
Division of Water)

aluminum. The Hornstrom et al. 1995 falay toxicity studies
(Appendix E of the supplemental materials), at pH 6.8 and
hardness 14.9, indicate a LOEC of 200 pg/L and 100 pg/L for
Monoraphidium dybowskénd Monoraphidium griffithij
respectively. Section 5.2 acknowledges that aluminum effect
concentrations for freshwater algae ranged from 50 pg/L to 6,4
pa/L, with moswalues below 1,000 pg/L. Table 7 shows that th
four most sensitive aquatic animal genera for chronic toxicity h
GMCVs of 508.5 ug/L to 1,102 pg/L. This appears to indicate t|
green algae are at least sensitive, if not more sensitive, to
aluminum toxgity as aquatic animals, and should be explained
more thoroughly in Section 5.2 and 5.3.

EPAHQ-OW

201702600048
(William Stubblefield,
Professor,
Environmental and
Molecular Toxicology,
Oregon State
University on behalf of
Aluminum Ecotoxicity
Research Group)

The draft criteria document does not reflect the extant algae dg
reported in Gensemer et al. 2017 due to thdé78uration
(Appendix H: pages H#15), whichis shorter than the USEPA
algae test duration of 96rs. We suggest EPA reconsider the
inclusion of this dataset to Appendix E as then72est duration is
the standard OECD methodology for chronic algae tests.
Additionally, this dataset is extensive undarying pH, hardness,
and DOC conditions; is used in the MLR equations in DeFores
al. (2017); and provides valuable insight into the toxicity of Al t
freshwater algae.

chemistry data necessary to normalize the plant tyxiest
results for comparison with other taxa, were very limit&e.
reconsidered inclusion of the Gensemer at al 2017 algae
butdid not includethis plant toxicity testdecause the tests
werenot of 96hour duration. However, theformation is
included in Appendix H.

Some aquatic plants have similar sensitivity to aquatic
animals, thus the calculated critesige expected talso
protect these species.
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EPAHQ-OW Algae data from Gensemer et al. 2017 were not included in

201702600073 | Appendix E because of the test duration.

(Curt Wells, Director

of Regulatory Affairs,

TheAluminum
Association)

These studies tested the effects of pH, hardness, and DOC on
growth. While these tests used ahtur test duration which is no
consistent with the 9Br requirement from the 1985 Guidelines,
we suggest that 78r still represents a valid chronic exposure

period given their rapid cell division rates and population level
response that was measured. So while these data would not

ultimately be used in criteria calculations, we suggest that EPA
consider their inclusion in Appendix E since they represent a

significant and valuable database regarding the effects of wate
quality on aluminum toxicity to algae.
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TOPIC 17: Comment regarding Multi -Sector General PermittMSGP)

Comment . . ) . . Revision Location in
Number Publlc_: Commenton Topic 17: Regarding Multi-Sector General EPA Response 2018 Aluminum

L Permit (MSGP) o
(Organization) Criteria Document
EPAHQ-OW Request to update the MulBector General Permit (MSGP) withl Thank you for your comment No edits.
201702600027 | the new criteria

(Jill Bicknell, Chair,
California Stormwater
Quiality Association
(CASQA))

We request that EPA, in a separate regulatory action, update t
MSGP with the new aluminum criteria. The MS@urrently uses
the acute exposure criterion as a benchmark for aluminum
discharged from industrial facilities. An update to the MSGP w
allow states that have borrowed this benchmark to update thei
own benchmarks or action levels for industrial stowater
permits. This action is necessary for California to update the
unnecessarily low action level in the statewide Industrial Gene
Permit.
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TOPIC 18: Comments regarding implementation issues

Comment . . . L . Revision Location in
Number Pubhc Commenton Topic 18: Regarding implementation EPA Response 2018 Aluminum

L issues o
(Organization) Criteria Document
EPAHQ-OW Anti-backsliding: Since the Clean Water Act contains anti The intended protection goal of the 2018 final aluminum | No edits.
201702600038 | backsliding provisions, we wonder how EPA will handle cases| criteria remains the same as that of the 1988 criteria,

(Jennifer Pederson,
Executive Director,
Massachusetts Water
Works Association et
al.)

where the new criteria results in a higher applicable criteria? It
our position that if new methodologies are available for
calculatingcriteria, then permittees should be given the
opportunity to apply the new methodology and their permit sha
be modified to adopt the new criteria, even if it results in criteri;
that may be considered move
Permits musrely on the best available science and should not |
bound by antbacksliding provisions if new information is
available.

EPAHQ-OW
201702600053
(Abdul Alkhatib,
Director,
Massachusetts Water
Works Association

Anti-backsliding Since the Clean Water Act contains anti
backsliding provisions, the regulatedmmunity wonders how
EPA will handle cases where the new criteria results in a highe
applicable criteria? It is our association's position that if new
methodologies are available for calculating criteria, then

(MWWA)) permittees should be given the opportunitapply the new
methodology and their permit should be modified to adopt the
criteria, even if it results in criteria that may be considered moy
"favorable" than the old criteria. Permits must rely on the best
available science and should not be botgdantibacksliding
provisions if new information is available.

EPAHQ-OW Implementation of the new criteria

201702600073 Extensive new science developed since the existing 1988

(Curt Wells, Director | guidelines were finalized has contributed to significant addition

?‘;}E%Sﬁ}g;{n’*ﬁaws' understanding of the chemical behavior of aluminum in water &

Association) this science is the foundat:i

quality criteria revisions. In order to fully recognize thaue of

that new science during both the development and implementg
of the new criteria, it must be applied broadly to both new and
existing permitted discharges of aluminum, even in cases whe
the application of better science may increase alumidischarge
limits when compared to existing limits. This is consistent with
concept of providing an exemption to the general prohibition

against permit backsliding as found in CWA 402(0)(2)(B) for

situations owhere informatio
avail able at the time of per

protection of appgimately 95% of genera in an ecosysten
to support protection of an aquatic life designated use. Th
differences in the criteria values reflect an expanded toxig
database and an improved incorporation of the effects of
water chemistry on bioavailabilignd toxicity in the 2018
final criteria.

TheE P A 6 s aprovidd recomimendations for states anc
authorized tribes to consider in their adoption of water
quality standards under CWA section 303(c). The
implementation documents th&ie EPA is developig are
intended to provide assistance to states and authorized tr
that adopt into the water quality standards a criterion basg
onor similartaheEPA&s recommended
implementation documents are also intended to provide
assistance to o¢h stakeholders and the publitie EPA
recognizes that there aseveralspects of the recommende
criterion that will benefit from technical support document;
to enhance implementation of state and tribal critemidis
planning to develop such docunteand make them
available for public comment.
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Public Commenton Topic 18: Regarding implementation

Revision Location in

Number issues EPA Response 2018 Aluminum
(Organization) Criteria Document
EPAHQ-OW Several states already use the BLM and WER models for The Aluminum AWQC are recommendatioSgatesmay No edits.
201702600057 | establishing sitespecific standards. EPA shaluéxplicitly state choose other scientifically defensible methods to develop

(Roger Claff, P.E.,
Senior Scientific
Advisor, American
Petroleum Institute
(API))

that the BLM approach will be accepted in state standards
provided the technical requirements of the BLM are appropriat
met.

aluminum criteria

Currentresearch on modelirigdicates that the MLR and
Biotic Ligand nodek have comparable performanice
predicting aquatic toxicitjor several chemicalss long as
both models are welfonstructed and are supported with
sufficientdata For exampleBrix et al (2017) concluded thal
theMLR and BLM model sb6 perf
comparable across a wide range of water chemistries ang
species (Environ. Sci. Technol., 2017, 51(9): 55822)It
should be noted thaté MLR apprach requires less data to
implement and is more transparémthe public and users
than te BLM.

The MLR (and the BLM model described aboigjeflective

of a substantially larger toxicity database than a WER, w/
candepend greatlyontpear t i cul ar fAsna

during which the WER tests are conducted

EPAHQ-OW

201702600012
(Nancy Sonafrank,
Program Manager,
Alaska Department of
Environmental
Conservation (ADEC))

Implementation Issues

1. Data collection for thenputs to the proposed aluminum
criteria model

Like many recent national water quality criteria, the draft
aluminum criteria will require implementation of permit specific
criteria requiring new data collection efforts for the inputs to the
model (i.e., pHhardness and dissolved organic carbon). The
analysis of the data may also pose significant implementation
challenges based on DEC's experience with the biotic ligand
model for copper. Implementation questions include: What will
considered sufficientada? How do we identify "critical
conditions"? What percentiles should be entered as inputs or €
instantaneous criteria to be implemented as variable permit
limits? How do you calculate the criterion when little or no data
available for the inputs? Mgy waters in Alaska have not been
monitored by any agency or permittee, so Alaska cannot rely ¢
"available data" from independent sources. Such challenges |
affect the timeline for adoption of this proposed criteria compal
to traditional fixed or hardessbased toxics criteria. Because of
the unresolved implementation issues, the timeframe for criteri
adoption will have to be prioritized based state needs through |
state Triennial Review process rather than national program

TheE P A 6 terior pravides recommendations for states {
authorized tribes to consider in their adoption of water
quality standards under CWA section 303&39.noted in the
criteria documentthe EPA decided to usenaempirical MLR
approach in tealuminum criteriaupdate rather than a BLM
model due to: 1) the relative simplicity and transparency ¢
the model, 2) the relative similarity to the available BLM
model outputs, and 3) the decreased number of input dat:
water chemistry needed to derive criteria at déife sites.

The EPA is also separately compiling an updated national
database of water chemistry conditions relevant to the ML
model: hardness, pH and DOC, and will make that data
available to in the future to support states and stakeholde
needs for mdel input data, when their own data are not
available.

The implementation documents thla¢ EPA is developing
arealsointended to provide assistance to states and
authorized tribes that adopt into the water quality standari
criterion based on or similartbeEP A6 s r e c o my

criterion. The implementation documents are also intende

No edits.
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priorities.

EPAHQ-OW

201702600036
(Barry N. Burnell,
Water Quality Division
Administrator, State of
Idaho Department of
Environmental Quality

(DEQ))

Many states, including Idaho, have very limited DOC data
available. In the absence of sufficient DOC data, states will be
unable to estimate protective aluminum criteria in waters wher:
data are unavailable. EPA should provide states with options ¢
how to implement these criteria when data for calculating the
MLR are absent.

EPAHQ-OW
2017+02600040

(Susan J. Sullivan,
Executive Director,
New England
Interstate Water
Pollution Control

Our member states are also concerned they will not have the
resources to determine aluminum limitatidos areas that do not
currently collect pH, DOC, and/or hardness data. With the
ongoing reductions in funding, it will be difficult to implement
additional monitoring programs to obtain this data. For areas
where these parameters are tested in effluetterathan in the

Commission water body, it will be difficult to determine aluminum limitations

(NEIWPCC)) We urge EPA to address this concern with site specific data, n
regional default data.

EPAHQ-OW The draft criteria require the user to input hardness, pH, and

2017#02600043 dissolved organic carbon (DOC) data to calculate protective

(Blake Beyea,
Standards Unit
Manager, Water
Quality Contol
Division, Colorado
Department of Public
Health &
Environment)

criteria for a given site. The division was unable to determing v
summary statistic for each parameter should be used when m(
than one data point is available for a given site. For instance,
when data from multiple samples are available, should averagi
hardness, pH, and DOC be used to calculate the criteria? Or,
would a percentile, median, etc. be more appropriate? It would
helpful if EPA provided more clarity regarding implementation |
the criteria to ensure criteria are calculated appropriately and
protectively. If employing a summary statistic of input paramet
data from multiple samples is not appropriate, how would EPA|
recommend implementing the resultant multiple final criteria
values from multiple dates or sample sites?

EPAHQ-OW

201702600043
(Blake Beyea,
Standards Unit
Manager, Water
Quality Control
Division, Colorado
Department of Public
Health &
Environment)

Does EPA have recommendations for minimum data requirem
for the input parameters (i.e., hardness, pH, and DOC)? When
possible, it is important to ensure the data used to calculate thi
criteria adequately capture any variability that may occur in a
siteds water chemistry.

provide assistance to otherlgholders and the publithe
EPA recognizes that there ameveralaspects of the
recommended criterion that will benefit from technical
support documents to enhance implementation of state at
tribal criteria and is planning to develop such documents :
make them available for public comment.

152




Comment . . . L . Revision Location in

Number Pubhc Commenton Topic 18: Regarding implementation EPA Response 2018 Aluminum
. issues g

(Organization) Criteria Document

EPAHQ-OW EPA should explicitly recommend that MLR model input data &

201702600058 | collectedduring the same sampling event(s) whenever possible

(National Council for
Air and Stream
Improvement, Inc.
(NCASI))

EPA proposes using MLR models to characterize the toxicity o
total aluminum in freshwater aquatic systems as a function of |
hardness, and dissolved organic carbon (DOC). These models
thought tocapture the major independent variables affecting
aluminum toxicity. It is recommended that EPA add language
stating that it is most appropriate to use model input data obtai
from sampling events in which the full suite of model inputs
(hardness, pH, DQ) are collected simultaneously. These input
parameters are spatially and temporally variable and do not
necessarily vary in the same ways or to the same extent. For
example, export of DOC from most aquatic systems is driven [
hydrological processes (Sésinger and Melack, 1981). It is
commonly observed that DOC concentrations in streams peak
during periods of high flow, which may typically occur during
times of snow melt runoff in early spring, and then decline rapi
(Lewis and Grant 1979; Boyer et 41997; Sebestyen et al. 2008)
The temporal pattern of DOC in snowmelt dominated systems
thought to be due to flushing of pore water from the upper soil
horizons as the water table rises (Hornberger et al., 1994) and
flushing phenomenon often exlstsithe terrestrial DOC pool for
the year (Boyer et al., 1997). In contrast with DOC, hardness n
peak in concentration during the late summer months to early 1
months when steam flow is at its lowest. The USGS has
comprehensive statistics on streaowflby state within their
National Streamflow Statistics Program
[https://water.usgs.gov/osw/programs/nss/INSSpubs_Rural.htr
], and that programbs resul't
flow during the months of July, August and September. The us
datasets comprised of temporalgnd spatiallylinked water
quality endpoints helps ensure that consistent and reasonable
combinations of data inputs are used for the MLR models.

EPAHQ-OW

201702600060
(Katie Kistler,
Environmental
Manager of air
Programs, AK Steel
Corporation)

Method of Criteria Applicability

The parameters upon which the draft criteria are based (pH,
hardness and DOC) are known to vary within the same receivi
stream.

Through our review of the draft criteria documents, we hraote
located guidance or proposed governing language regarding
selection of these values when calculating the site specific critg
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Selection of the input parameter values will be of critical
importance to NPDES permit holders; in many cases of equal
impartance to the criteria themselves. AK Steel also notes that
while hardness concentrations and pH ranges of receiving stre
are generally known, receiving stream concentrations of dissol
organic carbon (DOC) are much less available, making it diffici
for NPDES permittees to fully evaluate the possible impact of {
revised criteria at this time.

Based upon our review, it is unclear to AK Steel whether EPA
intends for the draft criteria to be utilized with sipecific Water
Effect Ratio studies. Shistudies may account for higher site
specific hardness and DOC concentrations than those upon wi
the criteria are based, or may account forms of ‘particulate’
aluminum that may be less bioavailable than forms involved wi
the toxicity tests upon whiche criteria are based (e.g., aluminu
bound by clays).

Without such information, stakeholders are unable to provide
proper feedback. AK Steel requests that EPA withdraw or post
the proposed criteria until it coordinates with NPDES permitting
authorities on developing guidance for criteria implementation
and until any such information and guidance receives public
review and comment.

EPAHQ-OW

201702600069
(Julia Young, Water
Quality Standards
Coordinator, Kansas
Department of Health
and Ervironment

4) Many states do not collect sample data for DOC, but do coll
TOC data. When developing the implementation guidelines for
aluminum criterion it is recommended that EPA address the ug
conversion factors.

(KDHE))
EPAHQ-OW 4. Implementation
201702600020 | The implementation procedure; the draft criteria need to addre

(Jon Tack, Chief,
Water Quality Bureau,
lowa Department of
Natural Resources
(DNR))

the implementation issue and clearly state that States have the
discretion on how to implement the criteria. In the meantime, I¢
has questions on aluminum criteria implementation :

(1) Are default criteria values (or input parameters) necessHry"
the answer is yes, please explain why.

(2) If default criteria vales are necessary, do default criteria
values (or input parameters) require EPA approval? If the ansy
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is yes, please explain why.

EPAHQ-OW

201702600014
(David Waterstreet,
Manager, Watershed
Protection Program,
Water Quality
Division, Wyoming
Department of
Environmental Quality

Finally, WDEQ/WQD requests that EPA develop implementati
materials to accompany the criteria document. These material
will allow WDEQ/WQD to fully evaluate the proposed criteria a
determine whether theyre applicable to Wyoming surface watel

(WDEQ/WQD))

EPAHQ-OW 3. The documentation currently availalite the proposed Al
201702600021 | criteria includes no guidance concerning EPA's recommended
& implementation of the criteria. While EPA indicates
EPAHQ-OW implementation guidance will be provided after the criteria are
2017#02600022 | finalized, States cannot conduct a complete evaluation of the

(Daryll Joyner,
Administrator, Water
Quality Standards
Program, Florida
Department of
Environmental
Protection (DEP))

proposed Al criteria without this information. Details concerning
the planned implementation of a water quality criterion are a ke
factor in understanding the protectiveness of any water quality
criterion, as well as the implications associated with dihgpthe
criteria. Therefore, DEP recommends that EPA complete and
provide their implementation guidance prior to finalizing the
proposed criteria.

EPAHQ-OW

201702600035
(Richard A. Hyde,
P.E., Executive
Director, Texas
Commission on
EnvironmentaQuality

(TCEQ))

II. Lack of Guidance for Incorporation of the Criteria into Water,
Quality Standards Programs of the Clean Water Act.

A. The TCEQ recommends that EPA coordinate with the state|
and tribes to develop guidance, and should postpone the adop
of the criteria until all the necessary information, including the
guidance, receives public review and comment.

The proposed criterion lacks guidance for the development of !
water quality standards. Guidance is needed to assist states ir
develgment of water quality standards. The following key area
need to be addressed in the guidance:

1 Data needed to run the MLR model, such as DOC, mg
be limited in state surface water quality datasets. EPA
should provide guidance to reliably estimate needed
parameters when data are limited. The EPA has
developed similar draft guidance to estimate paramete
for use in the biotic ligand model (BLM) for copper,
which may also be appropriate for aluminum. EPA
should clarify if methods describedaft Technic
Support Document: Recommended Estimates for Miss
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Water Quality Parameters for BLIsre appropriate.

i States, including Texas, have reliegon procedures
such as WERs to modify EPA's 1988 aluminum criteri:
ensure sitespecific conditions affecting ¢h
bioavailability and toxicity of aluminum are
incorporated. Guidance is needed to clarify how to
address potentiallgonflicting results between WERSs ar
EPA's proposal, to assist states when considering the
proposed criteria for adoption.

Given the compx nature of the proposal and the significant
change to the approach, the EPA should postpone finalizing th
proposed criteria and coordinate with states and tribes regardil
the expectations for inclusion in triennial reviews. Informationa
material shold be provided for review prior to finalization of the
criteria. Without this additional information, stakeholders canng
completely evaluate the proposal and will miss the opportunity
provide proper feedback.

EPAHQ-OW

201702600038
(JenniferPederson,
Executive Director,
Massachusetts Water
Works Association et
al.)

Implementation:We understand that EPA does not have any
implementation guidance available at this point, but we strongl
suggest that the guidance be developed and ready upon
finalization of the criteria.

EPAHQ-OW

201702600057
(Roger Claff, P.E.,
Senior Scientific
Advisor, American
Petroleum Institute
(API1))

In closing, API appreciates EPA's efforts to improve water qua
criteria derivation methodology through bettarrtsideration of
the effects of associated water chemistry on bioavailability. As
comments suggest, however, additional analyses are needed 1
improve the model to be more broadly applicable and avoid thg
likelihood of misspent effort in implementingteria in the
significant proportion of waters not represented by the model.

The water chemistry bounds for the 2018 criteria were
expanded, with details and rationale provided in the criter
documenin Section 2.7.1

Text, tables and MLR
equations edid to
incorporate new
toxicity data
throughout the
document.
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EPAHQ-OW In reviewing the Draft Aluminum Criteria, it is unclear how the | Since the draft document was released, additional toxicity No edits.
201702600068 | criteria would be applied tdischarges that have a pH above the tests were conducted wi€@eriodaphnia dubiand

(Rachel Gleason,
Executive Director,
Pennsylvania Coal
Alliance (PCA))

default limit of 9.0. This occurs in Pennsylvania due to the
stringent treatment requirements for manganese at limit of 1 m
on discharges. The calculator does not account for pH levels
above 9.0, however in order toguipitate manganese pH is ofter
raised to as much as 10.0.

1 PCA recommends that US EPA clarify in the draft
recommendation that in cases where pH is above the
default limit of 9.0 that the draft criterion can still be
utilized, as is the case for hardnesx dissolved organic
carbon (DOC) outside of the default limits of the criteri
calculator.

1 We also feel that it's important that the states retain th
primacy and be allowed to develop their own criteria o
adopt the recommended criteria or portiorfdtas they
feel is appropriate for their unique regional variations.

Pimeplales promé&asthereby expanding the water chemist
empirical data used for model developmditite bounds for
pH of thetoxicity tests underlying theodels ranged from
6.0-8.7.TheEPA is allowing the user to extrapolate beyoni
the pH values used to generate the MLRJgls. The criteria
calculator can be used to address all waters within a pH r|
of 5.0 to 10.5For additional discussion see Section 4 in th
2018 criteria document.

States can adopt the recommended criteria of other
scientifically-defensible criteriaThe 2018 aluminum criteria
recommendations do enable inclusion of unique regional
variations in water chemistry.

EPAHQ-OW
201702600045

(Lee Lemke, Executive
Vice President,
Georgia Mining
Association (GMA))

A unique characteristicdbe or gi a6és mi ni ng
significant presence of the kaolin mining sector. Given the
chemical composition of kaolinite, implementation of the Draft
Criteria will impose a serious and unnecessary regulatory burd
on the kaolin mining industry in @ggia. The cost to comply with
an aluminum standard based on the Draft Criteria in its current
form will lead to significant economic hardships for kaolin minir
companies with real potential for job loss and associated adve
effects for companies provid) support to this industry.

[Figure 1]

KAOLINITE

Kaolinite is a widespread aluminosilicate clay mineral in soils.
Kaolinite is particularly prevalent in warm, moist climates, such
as the southeastern United States (Figure 1). Kaolinite
(AlI2Si205(0H4))s composed of a tetrahedral and an octahedr
sheet, which constitute a single layer in a triclinic unit cell. Thig
structure renders kaolinite particularly resistant to weathering ¢
transformation, and provides relatively few adsorption sites
comparedo many other clay minerals (Birkeland 1999).

AWhen two kaolinite spresentosthea
upper surface and the H+ of the lower surface develop a stron
hydrogen bond OH between them, conferring with the van der

The 1988 AWQC for aluminum werdiscussed aacid
soluble concentratits and were subsequently expressed i
terms of total recoverable aluminum.

Dissolved, colloidal and precipitated forms of aluminum alj
all bioavailable to aquatic organisms, which supports the
criteria as total aluminum. Thus, if aluminum criteria are
based on dissolved concentrations, toxicity would likely by
underestimated, a®lloidal forms and hydroxide precipitate
of the metal that can dissolve under natural conditions an|
become biologicallyvailable would not be measured.

The current EPA approved CWA Test Method (Methods
200.7 and 200.8) for aluminum in water and wabtes
inductively coupled plasmatomic emission spectrometry
and inductivelycoupled plasmanass spectrometry measurt
total recoverable aluminum (U.S. EPA 1994a,b). This
method is based on acid soluble aluminum where the san
is acidified to pH<2 and tmefiltered through a 0.45 pm
filter. This process does dissolve the monomeric and
polymeric forms of aluminum, in addition to colloidal,
particulate, and clay aluminum. Howevtre EPA Methods
200.7 and 200.8 are the currently approved methods for
aluminum.

Section 2.6.2
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Waals bonds a greatattility to the stack of sheets against the
action of water.o (EI Bro)a h mi

Kaolinite forms as a result of specific weathering reactions
(hydrolysis of feldspathic minerals) in the seasonal tropics and
subtropics. The resulting kéinite mineral is arend product of
weathering in all but circumequatorial climates (Hugget 2011),
and is considered to be insoluble in water and otherwise inert
(Dixon 1977; Bloom 2004). Kaolinite is thus ntmxic and will not
become toxic at pH ranges natural waters. Furthermore, amon
clay minerals, kaolinite has a very low cation exchange capaci
(Birkeland 1999), and is therefore not a carrier of bioavailable
aluminum species.

EPAHQ-OW
201702600045

(Lee Lemke, Execusv
Vice President,
Georgia Mining
Association (GMA))

The Draft Criteria relies on many experimental studies evaluat
the potential toxicity of aluminum using highly soluble metal sa
(e.g., aluminum chloride, aluminum sulfate, and aluminum
nitrate). Thae forms of aluminum are experimentally efficient tc
use, as they fully dissolve in water. However, these forms are |
representative of many naturalccurring forms of aluminum.
The aluminum in these highly soluble compounds becomes
biologically availeble on very short time frames (seconds to
hours). In contrast, the average kaolinite particle (or crystal) is
insoluble and accordingly will remain stable in the environment
pH = 5.0 for 6,000,000+ years (Bloom 2004). Thus, the
experimental design oféhreferenced studies, and the conclusio
drawn from those studies, are completely inapplicable to
aluminosilicate minerals, including kaolinite, whose aluminum
atoms are physically bound within the mineral latti8eluble
aluminum salts are therefore nappropriate proxies for
kaolinite and other soil minerals that are insoluble and nontoxic

The availability of aluminum species is indicated by a chemica
concept known as the solubility product constang)(kvhere the
more readily soluble the materie in water, the higher thedK
(Note: K, values of less than Ttare considered to be insoluble
(Bailar et al., 1978).) The enormous difference in the availabilit
of the aluminum in the salts
aluminum in kaolinite is illustrated by the fact that thg ¥alues
differ by up to fory orders of magnitude (Table 1).

In the 2018 Final aluminum criteria document the EPA ha
noted that external research on new analytical methods is
ongoing to address concerns with aluminum bound to
particulate matter (i.e., clay) from natural waters being
included in the total rec@vable aluminum concentrations.
This approach would not acidify the sample to pH<2 but
rather to a higher pH to better capture the bioavailable
fraction of aluminum. The method has been published as
Rodriguez, P.H.J.J. Arbildua, G. Villavicencio, P.
Urrestarazu, M. Opazo, A.S. Cardwell, W. Stubblefield, E.
Nordheim, and W. Adams. 2019. Determination of
Bioavailable Aluminum in Natural Waters in the Presence
Suspended Solids. Environ. Toxicol. Chem. 29 April 2019
https://doi.org/10.1002/etc.4448he expectation is that this
approach may better estimate the bioavailable fraction of
aluminum in natural waters.
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Public Commenton Topic 18: Regarding implementation

Revision Location in

Number issues EPA Response 2018 Aluminum
(Organization) Criteria Document
EPAHQ-OW This guidance, from its title identifies the application of the TheE P Adqsatic life criteria provide recommendations for; No edits.
201702630044 | aluminum standard to be applicable only under ambient states and authorized tribes to consider in their adoption ¢

(Shelly Lemon, Chief,
Surface Water Quality
Bureau, New Mexico
Environment

conditions.The State of New Mexico would like guidance for
criteria which would be applicable under neambient
conditions

Department)
EPAHQ-OW As we reviewed the proposed criteria, the following question w
201702600038 | raised and should be addressed in Guidance: How are the criti

(Jennifer Pederson,
Executive Director,
Massachusetts Water
Works Association et
al.)

translated into a discharge limit for a permit? Water quality car|
change seasonally and therefore permittees wonder which sar|
will be used for establishing the discharge limits.

EPAHQ-OW

201702600040
(Susan J. Sullivan,
Executive Director,
New England
Interstate Water
Pollution Control

Some of our states see the potential for deriving National PollJ
Discharge Elimination System (NPDES) permit limits fo
aluminum from multiple linear regression analysis. We request
that EPA provide detailed guidance on the data collection
necessary to support reasonable potential analysis for NPDES
permits and the sitepecific adjustment of aluminum criteria.

Commission Further, tow will antibacksliding requirements be applied to thy
(NEIWPCC)) development of site specific criteria requests where data could
allow for an increase in aluminum concentrations? Further
guidance from EPA is requested to address such situations.
EPAHQ-OW Implementation: NPDES PermitsData Collection & Anti
201702600051 backsliding- National Pollutant Discharge Elimination System
gDoycilaSt E. Fine, (NPDES) permits for wastewater treatment facilities (WWTFs)
Ssistan

Commissioner for
Water Resources,
Massachusetts
Department of
Environmental
Protection
(MassDEP))

Drinking Water Treatment Facilities (DWTFs) may include
effluent limits for total aluminum. EPA Region 1, who is the led
permitting authority in Massachusetts because we do not have
NPDES deleg#bn, is including aluminum limits at some WWTF
and DWTFs. Many of these facilities are likely to need costly
retrofits and/or alternative treatment coagulants in order to me
those limits.

To develop permit limits, permit writers conduct an analysis to
determine if there is a freaq
standards will be violated. Permit limits must comply with exist
water quality standards and the determination of the final limits
must also i-bhatkdki dnnga tanatea l
integrity of receiving waters. Anliacksliding statutory and
regulatory provisions prohibit restrictions on effluent discharge
an existing permit that are less stringent than the restrictions
established in previous permits at the same fgciikcept under

water quality standards under CWA section 303%tates
may use these criteria to assess ambient waters and in
development of permit limits for sicharges.

The intended protection goal of the 2018 final aluminum
criteria remains the same as that of the 1988 criteria,
protection of approximately 95% of genera in an ecosyste
to support protection of an aquatic life designated use. Th
differences irthe criteria values reflect an expanded toxicit
database and an improved incorporation of the effects of
water chemistry on bioavailability and toxicity in the 2018
final criteria.

The implementation documents thla¢ EPA is developing
are intended to provide assistance to states and authorize
tribes that adopt into the water quality standards a criterio
based on or similartheEPAG6s r ecommend
implementation documents are also intended to provide
assistance to other stakeholders and the pubtieEPA
recognizes that there aseveralaspects of the recommende
criterion that will benefit from technical support document:
to enhance implementation of state and tribal criteria and
planning to deviep such documents and make them
available for public comment.
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specific circumstances.

EPAHQ-OW

201702600051
(Douglas E. Fine,
Assistant
Commissioner for
Water Resources,
Massachusetts
Department of
Environmental

6. Once finalized, the aluminum MLR could also be used to
conduct reasonable potential analysis and, if necessary, derive
NPDES permit limits for aluminum. If a permit holder wishes to
pursue the development of siigecific criteria using the
aluminum MLRdata collection will be necessary. The ideal timq
to begin data collection is two to three years before the permit
expires. Massachusetts intends to work with the regulated
community to conduct reasonable potential analyses and, if

F,\;?:Se;g%l» necessary, collect datsitespecifically to support adjusting the

aluminum criteria to local conditions in the Commonwealth. We

request that EPA provide explicit guidance on the data collecti

necessary to support reasonable potential analysis for NPDES

permits and the sitgpecific adjustment of aluminum criteria. In

addition, MassDEP requests guidance on how thelzaatksliding

provisions will be implemented in cases where the new criteria

model results in a higher applicable aluminum criteria.
EPAHQ-OW Implementation | understand that EPA does not have any TheEPAG6s criterion provi des| Noedits.
201702600053 | implementation guidance available at this point, but we strongl| authorized tribes to consider in their adoption of water
g*i?edclﬂ)flkhatib, suggest that the guidance be developed and ready upon quality standards under CWA section 303(c).

Massachusetts Water

Works Association
(MWWA))

finalization of the criteria.

EPA should provide updated guidance for performing calculati
and/or studies to determine higher regulatory Aluminum toxicit|
limits when water bodies are not within the calculator's limits fc
pH, hardness, and DOC.

As our organiation reviewed the proposed criteria, the following
guestion was raised and should be addressed in Guidance: H(
are the criteria translated into a discharge limit for a permit?
Water quality can change seasonally and therefore permittees
wonder which sanies will be used for establishing the discharg
limits.

It is important for EPA to define the "site" for sampling the watg
quality parameters that are input into the model. | understand
the samples for the water quality parameters (hardness, TOC,
DOC, pH) should be done in the receiving waters and not from
discharge, but EPA should make that explicit in the final
document.

The implementation documents thia¢ EPA is developing
are intended to provide assistance ttestand authorized
tribes that adopt into the water quality standards a criterio
based on or similarthheEPAG6s r ecommend
implementation documents are also intended to provide
assistance to other stakeholders and the puliieEPA
recognizes that there aseveralspects of the recommende
criterion that will benefit from technical support document;
to enhance implementation of state and tribal criteria and
planning to develop such documents and make them
available for public comn.

The water chemistry bounds for the 2018 criteria were
expanded, with details and rationale provide&éttion 4.0
in the criteria document.
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EPAHQ-OW States should be allowed to use the dissolved form ofsatidble | The 1988 AWQC for aluminum weidiscussed aacid No edits.
201702600066 | aluminum with sitespecific dissolvegbarticulate studies to soluble cocentrations and were subsequently expressed

(David Smiga, determine a particular facility's permit limits. terms of total recoverable aluminum.

Assistant General
Counsel
Environmental, United
StatesSteel

Corporation)
EPAHQ-OW The division recommends including a discussion about seasor
201702600043 | variability in the next version of the criteria document. For

(Blake Beyea,
Standards Unit
Manager, Water
Quality Control
Division, Colorado
Department of Public
Health &
Environment)

example, during higfiow, snowmelt conditions, DOC often
increases while hardness decreases; these types of changes i
water chemistry could result in the need for more stringent crity
during part of the year to ensure protection of aquatic life. @vhil
the division understands that this type of variability would likely
need to be addressed on a specific basis, it is important to
acknowledge that seasonal conditions may cause changes in \
chemistry and potentially the bioavailability of alumimuo
aquatic life.

Dissolved, colloidal and precipitated forms of aluminum al
all bioavailable to aquatic organisms, which supports the
criteria as total aluminum. Thus, if aluminum crideare

based on dissolved concentrations, toxicity would likely b
underestimated, as colloidal forms and hydroxide precipit;
of the metal that can dissolve under natural conditions an|
become biologicallyvailable would not be measured.

The currenEPA approved CWA Test Method (Methods
200.7 and 200.8) for aluminum in water and wastes by
inductively coupled plasmatomic emission spectrometry
and inductivelycoupled plasmanass spectrometry measur
total recoverable aluminum (U.S. EPA 1994a,b). This
method is based on acid soluble aluminum where the san
is acidified to pH<2 and then filtered through a 0.45 pm
filter. This process does dissolve the monomeric and
polymeric forms of aluminum, in addition to colloidal,
particulate, and clay aluminurdowever,the EPA Methods
200.7 and 200.8 are the currently approved methods for
aluminum.

If a state used a dissolved form of aluminum with site
specific dissolved particulate studies for permit limits, it
would not address the colloidal and precipitated forms of
aluminum that are bioavailable to organisms. In addition,
unclearhow the nethod for using the aluminum criteria
calculator would need tchangeo address this approach.

In the 2018 Final aluminum criteria documghe EPA has
noted that external research on new analytical methods is
ongoing to address concerns with aluminoound to
particulate matter (i.e., clay) from natural waters being
included in the total recoverable aluminum concentrations
This approach would not acidify the sample to pH<2 but
rather to a higher pH to better capture the bioavailable
fraction of alumimm. The method has been published as
Rodriguez, P.H.J.J. Arbildua, G. Villavicencio, P.

Urrestarazu, M. Opazo, A.S. Cardwell, W. Stubblefield, E,
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Nordheim, and W. Adams. 2019. Determination of
Bioavailable Aluminum in Natural Waters in the Presence|
Swspended Solids. Environ. Toxicol. Chem. 29 April 2019|
https://doi.org/10.1002/etc.4448he expectation is that this
approach may better estimate the bioavailable fraction of
aluminum in natural waters.

The implementation documents that the EPA is developin
are intended to provide assistance to states and authorize
tribes that adopt into the water quality standards a criterio
based on or similar to thge
implementation doauents are also intended to provide
assistance to other stakeholders and the puldincerns
about different conditions in regard to flow and changes ir
water chemistry due to seasonal variation will be discusse

The EPA recognizes that there are sevaspkcts of the
recommended criterion that will benefit from technical
support documents to enhance implementation of state at
tribal criteria and is planning to develop such documents
make them available for public comment.

EPAHQ-OW EPA should provide some guidance as to whether the MLR ca] Thank you for your suggestion. Please work with your loc| No edits.
201702600023 modified to be state, region, or species specific. When States | EPA Region andhe EPA Headquarters' staff to develop sit
(Stan Dempsey Jr., implement theseriteria recommendations in the water quality | specific criteria values (i.e., add/delete species/ggnéra
g('\)’l'gr;égsl\'/?iﬁm'g standards, States often begin with the final EPA criteria and th| appropriate.
Association (CMA)) | Modify it to be more applicable to the aquatic species within th

state waters. States should be given some guidance as to whe

modification of the MLR would follow the same approach.
EPAHQ-OW A review of the criteria for various water chemistry conditions | Species included in a sensitivity distribution for criteria arg No edits.
201702600029 | (Appendix K of the Draft), includes summaries of ranking for th considered surrogates for other taxonomicedifated

(Hall & Associates on
behalf of Minnesota
Environmental Science
and Economic Review
Board (MESERB))

four most sensitive genera, used to derive total aluminum acut
and chronic criteria values. The CMCs and CCCs presented in
Appendix K show that within the pH range of 68.0, criteria
values are very dependent upon the presence of saim@aibs (
Salvdinus, Oncorhynchu This suggests that either there shoul
be separate cold water and warm water criteria for aluminum, |
criteria should be reevaluated for waters that do not support
salmonids.

species, due to genetic conservation of important toxicity
response traits in species. Fish in the family Salmonidae,
such as the Atlantisalmon, include many recreationally an
commercially important species, as well as endangered

species, which are have broad relevance across the U.S.

Further, regarding comment® the Minnesota
Environmental Science and Economic Review Board
regardimg the utility of the aluminum criteridue to the
inclusion of salmonids in the sensitive gen¢ne Minnesota
Department of Natur al Re s ¢

(https://www.dnr.gate.mn.us/fishing/trout_streams/trout sy
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EPAHQ-OW Selected Species cies.htm) specifies that three species of trout are found in

201702600032 | The Draft Critera states that the most sensitive species in the || southeast Minnesota, brook tro@alvelinus fontinalis

(Phillip M. Gonet,
President, lllinois Coal
Assaociation (ICA))

model was the Atlantic salmon. EPA should not be using a spe
with such limited range to define nationwide criteria.
Furthermore, EPA should provide guidance to states that expl:
how the criteria ca be modified to be statpecific, such that
each state can determine what species list is most appropriate
their waterways.

EPAHQ-OW
201702600034
(James Boswell, Senio
Manager,
Environmental,
Peabody Energy)

Applicability of SpeciesThe draftcriteria document notes that th
fish genus Salmo, represented by the Atlantic salmon, was the
sensitive genus. EPA should include some discussion of how t
species impacts the resulting criteria and what potential option
for modification there a for states where a recalculation
procedure may be appropriate. States often use a recalculatiol
modify criteria based on species present within a state or regic
Peabody expects that aluminum will be no different than other
metals, so EPA should pride some discussion of the options
states have for modifying this criteria to a stafeecific value or
speciesbd subset value. For e
operations are located in areas with limited aquatic life and no
very few fish as a re#t of limited streamflow. Such areas would
be a prime target for application of the standard based on a su
of species. Basing a standard on species that are absent in a
region will again result in unnecessary costs to states and indy
studying alurmum levels and implementing reduction measure!
when it is not necessary to protect the aquatic life that is prese

[TABLE 1]

brown trout Galmo truttd and rainbow trout@ncorhynchus
mykis$, thus three salmonid geneaee present in
southeastern MN. The DNR site also notes that trout lake
are found primarily in northeastern MN and are extremely
popular with recreational fishers
(https://www.dnrstate.mn.us/fishing/trout lakes/index.htm|
and that lake troutSalvelinus namaycushand rainbow trout
are also found in Lake Superior. Thus, inclusion of salmol
is broadly useful for aluminum criteria development releve
to at least a number of areas in Minnesota.

Regarding the utility of including salmonids in the sensitiv
distribution for aluminum in Illinois, the IL DNR notes that
brook trout live in streams in the northern doarth of the
state and in Lake Michigan, and that both brown trout anc
rainbow trout are stocked in IL in Lake Michigan and othe
lakes and streamsifrecreational fishing.
(https://www.dnr.illinois.gov/education/Pages/WAFSalmol

SpX)

Regarding the utility of including salmonids in the sensitiv
distribution foraluminum inIndianaithe Indiana DNR notes
thatbrook, brown, lake and rainbow trout are found in the
northern area of the state near the Great Lakes region, wi
brook trout and lake trout native to the Great Lakes area,;
rainbow and brown trout introdudéo Indiana.
(https://www.in.gov/dnr/fishwild/files/fwtrout.pd

Due to the complexity of the final 2018 aluminum criteria,
please work with your local EPA Region atie EPA
Headquarters' staff to develop s#gecific criteria valugs
including species recalculation procedugesappropriate

EPAHQ-OW

201702600040
(Susan J. Sullivan,
Executive Director,
New England
Interstate Water
Pollution Control
Commission
(NEIWPCC))

Itis also not clear how multiple samples from a site should be
in the Aluminum Criteria Calculator. For sites with multiple inpt
datasets (i.e., pH, hardness, and DOC collected at different tin
would the approach for the calculator be similarth@ approach
for the Biotic Ligand Model (BLM) for copper? The criteria
document should also include a discussion regarding the
applicable geographic extent of any s#jgecific water quality
criteria, particularly in light of downstream protection proiies

TheEPAG6s criterion provides
authorized tribes to consider in their adoption of water
quality standards under CWA section 303(c).

The implementation documents thla¢ EPA is developing
are intendedo provide assistance to states and authorizec
tribes that adopt into the water quality standards a criterio
based on or similartheEPAG6s r ecommend

No edits.
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within Water Quality Standards. For example, it would be
necessary to evaluate changes in water quality throughout a
watershed to determine if there is a potential for aluminum to
become more bioavailable based on water chemistry changes
further downgream in the watershed.

implementation documents are also intended to provide
assistance to other stakeholdansl the publicThe EPA
recognizes that there aseveralspects of the recommende
criterion that will benefit from technical support document
to enhance implementati of state and tribal criterend is
planning to develop such documents and make the
available for public comment.

EPAHQ-OW When States implement the Federal criteria recommendations| Species included in a sensitivity distribution for criteri@ a | No edits.
201702600042 | State water quality standards, they are typically allowechtalify | considered surrogates for other taxonomicediated
(Bruce A. Stevens, the criteria to be specific to the species that inhabit the state. E species, due to genetic conservation of important toxicity
President, Indiana should include some discussion of how this can be accomplist| response traits in species. Fish in the family Salmonidae,
Coal Council, Inc. . A . . . .
(ICC)) with the MLR model. This is particularly true because the most| such as the Atlantic salmon, include many recreationally ¢

sensitive species in the MLR model is the Atlasglmon, which is| commercially importat species, as well as endangered

extremely limited in its range. States should be able to modify | species, which are have broad relevance across.ghe U

MLR to account for a more representative species list and EP4 Please work with your local EPA Region ahé EPA

should provide some discussion of this process. Headquarters' staff to develop s#fgecific criteria valuesf

appropriate

EPAHQ-OW 8. The District understands that the EPA's 304( a) water quality Thank you for your comment. No edits.
201702600049 | criteria are merely "guidance" and impose no direct binding

(Stuart E. McKibbin,
Chief of Planning
Division, Riverside
County Flood Control
and Water
Conservation District)

obligation on dishargers until states act to adopt these criteria
water quality standards. [DAC @ pg. iv] However, states are
required to review and update their water quality standards ev
three years and, where a 304(a) criteria has been developed, :
expected to@dopt a standard based on that criteria or using son
other scientificallydefensible approach. Based on years of priol
precedent, it is evident that few states have the resources or
expertise to develop their own water quality criteria and, insteg
electto rely on the EPA's 304(a) guidance to establish new wat
quality standards for most pollutants. In fact, more recently sor
states simply use the EPA's 304(a) guidance to "translate" exig
narrative water quality standards when preparing triannual
303(d) water quality assessment or deriving humeric effluent
limits. For this reason the District is deeply concerned that the
proposed criteria for Total Aluminum will be applied without
regard for the many nuanced "uncertainties" the EPA calls out
the daft document. [DAC @ pg. 69] This is made more likely b
the EP A's decision to discount these uncertainties by describi
its approach as "conservative." Such a claim leaves a false
impression that the "conservative" approach somehow addres:
the residal scientific uncertainties, when it does no such thing.

EPA is confident that the criteria developed and externally
peer reviewed represent the latest science and are protec
of aquatic life designated uses. There are daigies in all
scientific analyses and for transparency EPA included a
discussion of uncertainties in data available and in
extrapolation of criteria beyond the bounds of the empiric:
model data. However, the overall database for aluminum
freshwatelis robust and the criteria developed represent tk
latest science.
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EPAHQ-OW (K) The EPA should consider developingeparate water quality| TheEPAS&s cr i teri on provi de s| Noedits.
201702600049 | criteria recommendation for warm water and cold water authorized tibes to consider in their adoption of water

(Stuart E. McKibbin,
Chief of Planning
Division, Riverside
County Flood Control
and Water
Conservation District)

ecosystems. Past experience has shown that stakeholders
throughout the country must pay consultants to perform the ex
same recalculation procedure to adjust for highly sewsitiold
water species (like trout and salmon) that are not present in w¢
water streams. It would save considerable cost if the EPA wert
do this calculation itself and publish the results as an acceptaly
warm water alternative so that state authostigould consider this
difference from the outset rather than having to undertake the
burdensome rulenaking procedure required to adopt sgpecific
standards on casby-case basis.

EPAHQ-OW
201702600050
(J. Tyler White,
President, Kentucky
Coal Assciation

The Draft Criteria uses the Atlantic salmon as the most sensitiy
species in the Multiple Linear Regression ("MLR") model. This
species, which has a limited range and does not exist in many
the states that will be potentially impactedtbg criteria, is not

appropriate for use in establishing national recommended crite

(KCA))
EPAHQ-OW When considering the inpualues used for the derivation of the
2017#0260:0040 acute water quality criterion for aluminum and thén@ur in three

(Susan J. Sullivan,
Executive Director,
New England
Interstate Water
Pollution Control
Commission
(NEIWPCC))

year duration and frequency for the criterion, there may need t
a consideration of the impacts of storm water on receiving watj
chemistry. In watebodies that are significantly affected by
stormwater, water chemistry may change for one or more hou
a result of storm events. These changes may need to be consi
as part of the evaluation of the appropriate values for pH,
hardness, and DOC toehused in criteria derivation.

quality standards under CWA section 303(c).

The implementation documents thla¢ EPA is developing
are intended to provide assistance to states and authorize
tribes that adopt into the water quality standardsiterion
based on or similarthheEPAG6s r ecommend
implementation documents are also intended to provide
assistance to other stakeholders and the puiieEPA
recognizes that there aseveralaspects of the recommende
criterion that will benefit from technical support document
to enhance implementation of state and tribal criteria and
planning to develop such documents and make them
available for public comment.

Species included in a sstivity distribution for criteria are
considered surrogates for other taxonomicedijated
species, due to genetic conservation of important toxicity
response traits in species. Fish in the family Salmonidae,
such as the Atlantic salmon, include manyeationally and
commercially important species, as well as endangered
species, which are have broad relevance across.ghe U
Please work with your local EPA Region ahd EPA
Headquarters' staff to develop s#gecific criteria valugsf

appropriate
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